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New spirit soars in 
Mid-America's proud old city 
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St. Louis builds for tomorrow 


610, 


became one of the finest and most Important 
cities of the world. But at the very summit of 
her glory, the blight that was to deface dozens 
of American cities also struck St, Louis The 
ity of this proud Queen of Mid- 


1" the President 
continued, “and you made it. The people of 
St. Louis chose progress—not decay) A new 
spirit of St, Lauis was bom, And today. you 
look forward to the future with new pride 
and new confidence” 

T ean offer a personal iustration of what 
President Johnson meant. Visiting the city 
not long ago Istayed at the new Downtowner 
Motor Inn, at the bustling intersection of 
‘Twelfth and Washington. Completed hast 
year, the inn covered a deep hole in the 
‘eround that had been there more thin 30 
‘Years, the eyesnte reminder of a long-aban- 
oned office-building project. 

‘The President's words pointed out that the 
ey 10 present and future St. Louis is to be 
found in the eity’s unique history, Toray’s 
metropolis is built on its yesterdays 

Before the white man came, this wus just 
fone more wooded bluff along the Mississippi 
River. Then, in 1762, the French governor 
of Louisiana franchised the New Orleans 
firm of Maxent, Laclede & Company to trade 
in furs with Indian tribes far up the Missis- 
sippi and Missouri Rivers 


Choice of Site Assures Greatness 


Pierre Lacléde Liguest (familiarly called 
Lucléee) went upriver to select a site for a 
fur-trading post. He foundit near the meeting 
of the twa mighty streams. It lay about mid- 
‘way along the length of the Mississippi, 1,049 
miles north of New Orleans as the river te- 
anders today, Laclede named it after King 
Louis IX of France, patron saint of the then- 
reigning monarch, Louls XV, 

On Februmy 14, 1764, Auguste Chouteau, 
Lacléde’s H4-yearcold aide, stepped ashore 
there to set men building the first rude huts 
‘Thus began what was to become the gateway 
to the rich and beckoning land beyond the 
Mississippi, and to all the tomorrows that 
tare the United States what itis tnday- (See 
“So Long, St. Lotiis, We're Heading West." by 
William C Everhast, beginning on page 643.) 


“Meeting of the Waters,” Aloe Maza’s famous fountain group, 
Union Station. Bronze figures by the late Curt Milles, swedish 
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Jn 1804, « thousand oF s0 people were Tiv= 
ingin St Louis. That was the year Meriweth- 
‘er Lewis and William Clark outtitted an ex- 
pedition there and headed up the Missouri 
to determine for Presirlent Jefferson what his 
new Louisiana Purchase amounted to,* Froth 
this newlyacquired wilderness would be sticed 
je states and parts of 11 others. The United 
States paid France 2¥ cents an acte for it 

Indian, trapper. explorer, trader, riverman, 
wold seeker, adventurer, saldier, sodbuster, 
raijroader—all passed through St- Louis In 
their time, Frenchman, Spaniard, Yankce, 
Irishman, German, Negro, Pole, Ialian—all 
‘came seeking a better life, and many stayed. 


World's Fair Marked City’s Peak 


St. Loliis boasted more than 300,000 resi- 
dents by 1870, making it the Nation's third 
largest city after New York and Philadelphia 
In 1904, this water and rail terminus, this 
thriving trading post, celebrated its well-being 
iin splenclid world's Tair; the famed Louisiana, 
Purchase Expesition. 

Perhaps St. Louis rested on its laurels after 
that, Capital investments dropped off; major 
improvements were fe 2-year period 
‘as mayor, ending last spring, Raymond R. 
‘Tucker spearheared the eity’s comeback, He 
was still in office when Fealled at City Hall, 
salmombrick and pink-granite edifice with 
carved gables and Renaissance roots, modeled 
after the Hétel de Ville, Paris's city’ hall 

“One af the greatest changes I've seen,” the 
silver-haired official told me, “is the interest 
people are showing tn the city’s revitalization 
whether for or against it. Take my own 
case, I'm a native of St, Louis. I live ialf a 
sile from where I was horn, Eve fived in the 
same house for more than half a centuiry—in 
an avea my own Planning Commission now 
calls blighted. T don't agree.” 

In a changingcity ike St, Louis, itis natural 
that disagreements should arise. Many 1 St 
Louisan deplores the extensive tearing down 
sand rebuilding, But atleast the city’s pleasant 
Old World flavor lingers. You'll bump into-a 
lot of Poles along Cass Avenue, on the north 
side; you'll find the Gallaghers, Murphys, and 
(O'Briens in thenearhy “Kerry Patch” section. 
Groguatorc writer Ralph Geay tld of "Following 
‘he Tell of Lewis and Clare” ithe June, 208, sue 


ivlcomes travelers at 
yerican sculpor, syan~ 


Ibolize the flowing together of the Mississippt and Missoari Rivers 
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Milky yaists af easly 


two points It is structurally the soundest 
arch of all, in whieh the thrust passes down 
ward throusth the leas and is absorbed by the 
foundations 

L watched men put the monument together 
ouch as a child builds with blocks: 12-loot- 
high sections were hoisted one on top of an 
clher and welled together. “On a jobs this bixs 
the welds have to he perfect.” # young engi 
peer at the sitetoleLme, "We X-ray every one." 


Visitors Will Speed Aloft in Capsules 


St. Lounsane are not reluctunt to poke fun’ 
at the huge arch—the "stupendous hairpin,” 
ome call it The “Yankee tex is the north 

of course, and the “Rebel le” is the 
i never get them to join at 
1 heard one sidewalk superintend- 
tent predict direly, crossing his forefingers by 


eafold the feet of the growing manusnent. Ly the distance, 


way’ of illustration, Happily, he was wrong 

When the arch opens early in 1966, visi- 
tors will ride either of the novel pascenser 
trains (one in each lex) to the 65-fnot 
‘observation room at the top, 

From the top you'll be able to look east $3 
Hinols jiratrie, taking in at 
4 glance the turbid Mississippi, the freight 
yands and grain elevators of East St. Louis, 
‘and the spewing smokestacks of industry— 
steelworks, chemical complexes, oil refineries, 
meat-packing houses, and generating plants 
Looking westward across the gentle Missouri 
hills, the craggy city and suburbia beyond 
wil Hil the eve 

Ani beneath the arch, underground, will 

large Visitor Comer. The center will 
feature an extensive Museum of Westward 
|, stl to be constructed, 


rmilles across the 


arches of MacArthur Bridge tindalate across the horizun like the h 


Presiclent Johnson willbe invited tosdedivate 
the Jefferson National Expansion Memorial 
ext year. possibly in the spring. And by-dedi 
cation time, the new St Louis growing up 
‘around it will be clearly visible 

But the old St. Louis will live on inv its 
midst. On the memorial grounds, for instance, 
stands the Basilica of St Louis, Kingof France 

the Old Cathedral, Completed in 1534 on 
the church block designated by Laclede, 
venerable cutstone building still echoes to 
Masses and weddings, 

\ block, west rises the white eruciforns Old 
Courthouse, anoutstandingexampleof Greek 
Revival architecture, Begun in 1839, its 128- 
ton cast-iron dome towers nearly 200 (eet, 
steambouters used it asa landmark. Throwh 
ity halls strode men tike Ulysses S. Grant 
Thomas Hart Benton, Henry Clay 


mps ofa roller couster 


A little more: than a century ago. slaves 
Were auctioned on its eust steps. In one ofits 
cuumteooms. in 1847, Dred Scott’s right 10 he 
a free man was first pleaded: s decade later 
the United States Supreme Court ruled that 
he was still a slave, and America heard the 
distant drums of civil war 

Long the eity’s main meetiog place, the Old 
Courthouse quartered Union soldiers during 
the war Divided in sympathies at the outset, 
St. Louis beeame a Union stronghold 

Today the sracious old building Is both 
museum and headquarters of the Jefferson 
‘National Expansion Memorial. When I visit: 
edd Superintendent LeRoy R- Brown in his 
second-floor corer office. he led me to awin: 
dow: We looked mut at the tract andl itsabinines 
monument 

“What is happening, here,” 


be began, is 


wa ts unlikely 
Vitatity: Returns to City's fe de 
all this drastic: urban St 

1, and to attract both people ty of the Sainted Kinz 
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exhibits, chorales, ballet, and the Nation’s 
second olde after the 
New York Philharmonic, I-sat enthralled one 
night in Kiel Auditorium, enjaying a syro- 
phony with a couple of thoisand others in 
the Music Hall. Beyond the staze, out of sight 
and sound in adjacent Riel Are 
more St. Louisans yelled for their prof 
basketball team, the Hawks 

V doubt if any town follows sports more 
avidly than St. Louis: Mention the football 
cor baseball Cardinals, the Hawks, or the 
hockey 
tion—and possibly an argument. The St 
Linisan's No. 1 St Louisan 
aaclopted, isn't the late poet T. S. Elio 
arles A Lindbergh, He is the Cardinals’ 
recently tetired star batter, “Stan the M 
‘Musial (page 639) 


symphony orchest 


ousunds 
onal 


Braves, and you've got a converse 


tive son or 


Old Man River Has Upe and Downy 


Remarkable forinconsistency is the mighty 
Mississippi itself. During my” visit early: In 
964, the river hud remained so low for so 
lone—a total of 130 low-water days—that it 
set a 24-year rteord. Barges slid along half 
‘empty, lightened to n five-foot draft to avoid 
dragging the bottom. A nine-foot depth ts 
rmipimum for most fully: leaded bi 

When T returned last spring, the river had 
rampaged through Minnesota, lowa,and I 
Linois, and ewelled ta within five foet af ood 


stuge «at St. Louls, covering the granite cob. 
Dlestones of the wide levee 

At dusk one day in a coll rain, I boarded 
‘the most powerful river towhoat in the world, 
bound out of St Louis for New Orleans with 
arzo of asbestos pipe, corn, and soybeans, 
She was Federal Barge Lines’ MV. United 
tates, anil her four diesel engines could de 


Velops 9,000 horsepower She could easily pro: 
pel 40 ba 
equal to the payload of a thousand railroad 
freight cars—making 12 miles an hour with 
against it. This trip, we 
would push 26 barges. Our load, sll called 


arrying 40,0000 tons of ears 


the current, or five 


a “tow” even though it's pushed, spread 215 
feet wide and u little less than a quartey 
mile long—a flotilla more than six acres in 
size, lashed together with steel cable 

Tstood in the pilathouse, peering into the 
murky night. In front of me, Capt. David C 


Stein reached overhead and pulled a line, 
sounding three blasts like an ocean liner's 
land we churned downstream into w nasty 


rain squall 


Driving four spirited horses, civic 
August A. Busch, Jr sives his wife, son 
Angle and friends a cide ground Grant's 
Furm, his eslute south oF St Louis. Comet 
sD: Raye, moolin a pipe 

Maintained ty Anheuser-Busch as a tmitist 
attraction, the estate features wildlife sinc 


hehe 


suany, 200, andl Ulysges S, Grant's log cabin, 
his Missouri farm home frome 18 


Cooling off in Forest Bark, Washington 
University. art student Sandy Rosenfeld 
wades actin the pool af all The 
1,d80-acke recrention area, one of the lateest 

> works inthe Nation lil the (DO6 Lo 
aos Purchase Exposition 


STANGAZERS STUDY THE FIRMAMENT 
aa it appears over St. Louis. The 
McDonnell Planetarium’s projector 
(center), operated from the console 
at right, can show star positions at 
any point in time and from any 
place on earth. Here Polaris, the : 
North Star, indicates the city's latitude . x £ 
by its position on the calibrated ¥ 
meridian at upper right—38 degrees 
38 minutes above the horizon. 
Dotted line traces the sun's apparent 
path among the stars as seen from 
the orbiting earth. In foreground, 
the rising sun casts a fiery glow. 

To make this montage, Bruce Dale * 
aimed a Fisheye lens through @ 
hole in the top of the inner dome. 
A four-hour exposure produced the 
star spectacular but left the 
spectator area black. Then, during 
a regular showing, a two-second 
exposure filled in the details. 


LIKE A SPACECRAFT newly landed 
‘on earth, McDonnell Planetarium 
crowns a hill in Forest Park. The 
Aoodlighted hyperbolic curves of 
architect Gyo Obata’s design seem 
to reach out to the universe itself. 


ond place in the National Fou 


burke from United States at the 


re on the mudd 
kay-ro). T caught 
Next day I returned to the 


Admiral with unconcealed pr 


d2 Feet witle, She rides se 
ff dancersdon’t even know 


they've left the dock: 
On a clear night when the band plays the 
Iilues or ragtime, the bespectacled captain 
jikes to recall the old-time excursion steamers 


he knew and the musicians who bre 
upthe river on them from New Onl 
like the old JS. (owned by his father, John 
Streck 


With pianist Fate Marable 


sling to master its ealliope, which he did: and 
Louis Armstrong blowing his trumpet so 
sweel and strong that you could hear him in 
Missouri and JIfinois both, ona summer ni 
Back on the levee, 1 thanked Captain 
Streckfus and strolled to the Chamber of 


Commerce, a ten-minute transition back int 
esident loys PL Kauf 


mann, wartime mayor of St. Louis, enti 


siastically made « greater transition for me in 
far less time 

‘SL Luis has ¢ 
trader, ftom Ma 
15" he suid 
‘capsules: The 


slo 
Twain and the steut. 
ay we're muakiny space 


ity has a brilliant future. We're 


St, Louis Backed Lindbessh's Flight 


Inu sense, 1 found, the metropolis is reach 
ny all the Way tothe moon, At the MeDonviell 
Aircraft Corporation, adjoining Lambert-St 


Louis Municipal Airport, men are building 


the two-seat Gemini spaceships, 13 in all. The 

United States hopes te lanel astronauts on the 
by 1970, thanks to the experience and 
edge gained In the Gemini program 


association, As far back as the 1840, dare 


devils were making balloon asce here 
One of the city’s finest momentseame in {9 
when a slender young pilot on the Chicago 


St. Louis mail run persuaded some St Loui 
bu 


mien te finance him on the first trar 
lo flight Charles A Lani 
named! his fragile plane Spirit af St 


Now St Louis hulles the vebicle that y 


the way to the stars, just as it madle—also at 
McDonnell—the onesinan Mercury. space 
apsules that carried America’s first astr 


nauts beyond ea 

MeD 
fastest military airplanes in the world—the 
famed Phantom IL The United States Nav 
Air Farce, and Marine ( 
missions: interceptor, fighter-bomber. recor 


Te sero 
pher James S, MeDonnell, transportation hat 
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or the n {fineshoes forwomen. Julian —offriendship here than tiv most cities thisst 
G. Samuels, president, had a ready aiisw i. ght, for insiane 
We roll with it," he said "Seasonal chi just 

nay. come swiftly, but fashion csi Famow 

cles, The pointed shoe that l rto- Bazaar. It was h 

ay is much like what th early 1,008 ns h 

cept that It has got a ta at is bee 


heel thinner. No 


the other wa df thous hi 
To inten nak hemselves thorough! 
ing,” Mr. in the y 
mated thal plicated he cit nial birthda 
i ifferee paety really amounts to a family affair, with 
u hole metropolis participating. Literall 
St. thou rents, stall and large, have 
com- been August A Buseh, Jr,, president 
ntile of Anheuser-Busch and headl of the St. Loui 
1 1846 and among the Bicentennial Corporation, explained the two 
» libraries remaining year celebration this w 
am early product ‘We want people from everywhere to fee 
H inting: the first city ditec he warmth and hospitality that St. Louisam 
ablished in E821, it fis pam know so well how to shi 
ey ee ee Old Jefferson Barracks Lives in Memory 
lieve that sonnet he small tow rove one morning to Jefferson Fiarrack 
will dling to it. T took this up with he southern part of the county along the 


ea May Department w 
r . iiers ser 
weross hip desk in his office at the — Grunt, Zachat 
whtows store, he tal hy Sherman. 
I rather live in St. Lois than a And som 
er place,” he said “lt has most of the vir Army 
t big eit nany of the virt unde 
ia smaller one. You'll fi crime Feely summon ( 


Mosaic masterpieces adorn th 
ter 1 ath T 
Deneath imagesdfthe Twelve Ap 


His Eminence Jase ak 
ter, A i Ls, extend 
Job Carr. flank the Rornan 


for reveille 
Like old soldiers, old campare 
fale uway, Declared surplus in 19: 
on Barracks is now part 
ly a St Louls County historical park, Its 
brick headquarters buildings stand forlorn, 


ils just 
i, Jefter 
owned, part 


the parade ground lies Fallow where once 


a the eruel July: beat 
No Place for Daniel Boone 


1 pointed my: car west from the old) Army 


’ 
St Louis Cou 
Danie! Boone. Dun't and Mrs, Boone settled 


an to pay my respwets 


in 1799 inv what i= now St Charles County 
bart of the metenpolis, On the gentle 
the Femme Osaze Valley, he helped his son 
Nath build a commorlious limestone hot 
With portholes in its 40-inch walls. There the 
nivesmun died in 1820 at the age of Si 
Gazing at the old home and its wide, tree 
bordered valley, I recalled Daniel Boone 


lislike of crowds, He would aot he at al 


happy: now, L thou 
‘on the Danie! Boone 
Expressway, termed “the longest parking I 


T returned to the ¢ 


ups Presently, at the west end of Mill Creek 
Valley, 1 qu 


Louis University’s 22-aert site there 


J the consiruetion work on St 


the university's existing campus. Part of a 


university has more than 10,000, student 


To the northwest I came on one of the m 


usual nightlife areas in the United St 
Gaslight Square. Some 35 night clubs and 
festiurants, most of them decked out in turn: 


ique shops With flicker 
lighting the way, 1 al 
drawn carr 


nat expected horse 


4 tornado almost deme 
059, As bull 


work, and other items salvaged from old town 
1» Mill Creek Valley 


quiet young Jack Neuman us we listened 
folk music in his dimly lit Jacks or Hette 


Spring sain 


pens spirits of young 
fextriennie, participant In the Bridle 
Hunt Club's horse show 


Hepun in 1928 by the late Ausust 


itizens on its roster. Hunters ride to hour 
wwice a week originally they ranged over 
40,000 actes of farms atl woodland. No 


Drenehed and mud-spattered, usliunt 
majorettes leid the Ceatral Methodist Col 
lege hand of Fayette, Missouny, during the 


over the thousand ani 
I world sent Lindbergh a lew 
Atlantic.and | particularly liked the Ris 


=xplorer, gold seeker, sodbuster surge through the 
gateway to the plains, and artists follow, recording 
the slash and sweep of westward expansion 


So Long, 
St. Louis, We're 
Heading West 


By WILLIAM C. EVERHART 


Chef, Vistor Serves, National Park Service 


“ HE MAJESTIC RISE of our city is morally certain, 
| the causes of its prosperity are inscribed upon the very 
fiuce of the Earth, and are as permanent as the foundi- 
tions of the soil and the sources of the Mississippi," pro- 
‘claimed the first mayor of St Louis, Dr. William Curr Lane, 

in the 1820's 
More than fifty years earlier the Father of Waters hie 
brought St. Louis is founders. But it was the Missouri Kiv= 
cr, emptying into the Mississippi 15 miles north of the city, 
thar made St. Louis a headland of empire from whieh a 

ation looked west 

At frst, only the red man knew where the Missouri— Bie 
Muddy—flowed. No white man knew how many mountain 
ranges stood between its uttermost source and the Pacific 
1. No one knew the temper of the land it cut of what 
fay beyond fs shores. But there were daring mon 


ee: 
rich 
find out—and they came, harvesting the fars, fighting the 
Indians, farming the valleys, setting countless railroad tes, 
and carving the trans-Mississipph West into 22 new states 

As the West opened, St Louis built and grew, and by 
1846 the Missouri city sat snug and prosperous on the river 
front, Henry Lewispainted steamboats nuzeling the wharves 
along the levee. Beyond them, fur tompasty warehouses lie 
packed with the redolent wealth of prairie lair and moun= 
tain det. The spired cathedral (far left) and domed courte 
house brewk the skyline—only landmarks semaliing ip the 
riverside area where the Gateway Arch rises today (pias 
18-19), Preparing to cross the river, emigrants pause to 
slory In the vision of this city in the wildemess 


St Louis was the jumping 


point for the pioneers Explorer 
uch as Zebulon M. Pike and Jesleriah S Smith outfitted hete far 
spedit 


weaks, rivers, and juasses that were not yet 
ners and taverns echoed to the babel 
French, Spanish, and a dozen Indian to 
ject—usually beaver, whose gle 
entlemani’s top hat of the day 

Trucking the beaver to his resiote huaunn 
mountain men""—who wouldn't have been c 
or hats—eri ‘West, showing the wa 
anchers: and sodbuster: 
From St. Louis, trails 


English 
wes. Fur was the sub 
ied material for the 


pelt su 


nnedl out across the vast plains and 
ptaits to the Pacific (ra 
city was a furinel for a Nation pursuing its “manifest destin 
a phi vein 1845 by John L O'Sullivan, editor of the 

w, when he propaunited that the United State 
hould “overspread the vontinent allotted hy Providence for the 
ree development of 


w). For a century and more 


Demucratic Rev 


reuthe and be free” shouted puct Joaquin Miller. Asked what 
he souxht in the New World rinigrant John Anguta 


The national move west was ie pone 


al thing—anda 
jon for artist's and writers Rosemary aul 
Stephen Vincent Benét summed it up in four line 


The cowards never start 


d the weak died on the road 


And all across the continent the endless campfires glowed. 
We'd taker land and settled —but a traveler pasved by 
we've xoing West tomorrow—Lordy, never ask ws wi 


rate 


Te West i ses, sages 


Sacagawea helps open a continent 


MPARE ONJECT OF YOUR sIS5ION," President Thomas Jefferson in 

structed Capt. Meriwether Lewis, “is to explore the Missouri river, 

& such principal stream of it, as may offer the most direct & practi- 

eable water communication across this continent, for the purposes of 

commerce,” Lewis and his co-loader William Clatk were veteran sol- 

diers and Indian fighters, hoth were incomparable woodsmen, ‘The 
President had picked the hest men known for his pet project 

In May, 1804, the explorers shoved off from camp near the mouth of 
the Missouri, Winter found them 1,600 iniles upriver at Fort Mandan, 
There a Shoshont squaw, Sacagawea, joined them and acted more as 
aan intermediary with the Indians than as a guide Her tribe was to 
supply horses that Lewis branded with his iro (below), 

A major purpose of the journey’ was to establish cardial relations 
with the Tadians. In the engraying, Lewis makes a speech of friendship 
‘which became monotonously familiar as the expedition counciled 
swith one tribe after another,” according to Patrick Gass, one of Lewis's 
sergeails. At stich gatherings Indian chiefs received Jefferson peace 
medals, workers in 1899 uncovered the one shown here (obverse and 
teverse) while building the Northern Pacifie Railroad, 


Last days of the 
red man’s reign 


FORE the white man ol 
“d the color and es 
of the West as the 
Indian knew it, artist: George 
dedicated a part of his 
fife “te use my art. in reste 
ing from oblivion the looks and 
ims of the vanishing. 
of native man in Ameri 
The Indian was doomed. His 
dangerous but free-roving life 
the bualo he fed upon, the 
nearly trackless aspect of the 
Land—all would disappese: But 
Catlin’s revord 
Spacious tepees loom behind 
Sioux warriors feasting two 
representatives of John Jacob 
's American Fur Compre 
vy with Indian axent 
John B.A, Sanford and the 
lartist. Chief One Horn says to 
Major Sanford: *My: father— 
‘we offer vou today, not the best 


bur we sive you our hearts in 
this feast and the Great Spirit will seal 
our friendship. U have no 1 
Butfalo—tond, elothiny 
Indisn—roamel the p 
stretched fram borizo 
painted his small skiff beleaguered by’ hulls 
ont the Missouri Rivee (left), Migratinw herds 
crossed the upper waters of the Missouri each 


to say 
id housing to the 


spring, many drowning One such crossing, 
‘was called Stinking Water bythe Indians who 
had been forced tw abandon their campsite 
becouse of the large number of buffale mired 
in the mud 

Unhappy fuces of onlooking Mandan war 
rior: (above) reveal their fear that bad hick 
must certainly descend on anyone, even a 
chiel, who posed for an artist and allowed 
his body: and soul to be put in such form 

For four years George Catlin roamed the 
West, often employing a “field-sketch” style— 
a kind of pictorial shorthand quickly erasping 
fesstatial details of a scene. The Smithsonian 
Institution preserves more than 400 of his 
paintings and drawins 
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Way stop on 
the Oregon Trail 


ORT LARAMIE LOOMED UP “of a quatlean- 
ular form, 
ler, “with block house x 
sweep the fronts in ease of attack... The In. 
diane eneamp in numbers here Sor 4 
times a sear, bringing peltriesto be exchanged 
for de heads and alcohol.” 
Miller painted the only known pictures of the 
old fort 
Two St: Lot 


furtraders, Robert Campbell 
and William Sublette, built the rude citadel 
fon the Oregon Trail in 1834. En route toa 
rendezvous—at Hams Fork in what is novw 
southwestern Wyoming—they paused at the 

of the Narth Platte und Laramie 
Rivers and threw up their hand-hewn log 

ress, naming it Fort William 


it pl adobe, Although rechristene 
the fur-trade center came to be kn 


Laramie. The United States Gi 


quired the site in 1840, and it becam 

Oregon Trail’s most famous stopover po 

rf ny Express and Overland Stage 
po 

ther with the annual ren 

deavous itself, provided the frontier's meager 


as well as a mil 


Such L 


social life To thera A hie: ware 


E 


Ever 
sons in later years—left St Lows for posts 
like Fort Laramie 


ying, Tong pack train: 


In "FurTraders’ Caravan Leaving St, Louis 
$30)," William Henry Jackson, a painter and 
weer photographer of the West, shows a 
heavily lasien party as it snakes out of the cit 


(left), Jackson, himself crossed the pl 
i b 


aay ullwhacker 

Trains ev 
horses: pull 
nous repre 


There were be 


ins burdened with trade 


ing the commerce of the globe 
England, m 
eed bead 


wer traps fro 


from Italy, cali cunpowder 
from the Du Pont works in Delaware, and the 
famous Hawken plains rifles from the shop in 


St. Louis. During Sam Hawken’s lifetime, his 


amped on a riffle was the equivalent 
af “sterling” on silver 

ther item of transport hulked large 
< of whiskey shrewdly included by 
the fur companies to increase the profits of 


trading with mountain men and Indians 


Long trail to Santa Fe and fortune 


“Manitest destiny 
draws Old Glory 
westward 


Sens jt Casper Wi 


ements of polka steps—T ti 


“California, here | come!” _ rev 


ALIFOHNIA RUSHT 
th Fo 


regan early in 184 tay in 1 was soon in the sievet in seareh 


fever, anly ane $4 a pound, pork $6 
‘ould buy a barre! of flour 
Aspneminingcar red out, gold 
ease, drove its vietims te the next. Artist All 
Cleplunt when be saw a Browere depicts a prospector with shiny new 


turned from the Califar- equipment and in red flannel shirt sett 

a leather poke and spill out on his quest (upper left). Th inert 
wary glance at th ent iin 

jed my soul,"the man reporter, place for briganrls. A miner himself, Brower 


Danger and death 
stalk the trail 


s CUREAT HE CORD OF THE DESERT, 
ary Father Pierre Jean De Stet called 
Independence Rock (alvove, foreground), still 

a evefilling Wearing landmarks Countless 
emigrants on the Oregon Trail scrambled up 
daub them 


its aides tp carve their name 


fn with aste grease 

J, Goldsborough Bruff, a forty-hiner who 
ilustrated his diary with events of the day 
sketched in chalk "A View fi 
of Independence Rock.” His name appeitrs on 
the granite boulder at bottom center. A prv- 
fective ring of prairie schooners camps in the 
mck’s Ice beside Sweetwater River. The sassa 
written on the land by such wagoners carried 
ay forsaken lilt twangedl 


1m the Summit 


tsown melody—a 


ona banjo and a frying pun that hore the 


footsore on for ane more mile 
Stephen Vincent Benet 
But danger lay everywhere 


wrote poet 


and the raw 


land forgave few mistakes: Hostile Indians. 
mountain blizzards, desert heat, and a hur 
tired other peris dogged the pioneers In Wit 
Jiam T. Ranney’s forehodingpainting. "Advite 
fn the Prairie’ opposite, umper), an ol 

reyales tenderfont travelers with stories 
disasters awaiting them, 


Bruff sketched on the spot such terrors of 
A rickety log bridge collapse 
ide St Joseph, Missouri, delaying hus trip. 


the trail ul 


Earther west, where injured oxen and mules 
Were irreplaceable, the accident could spell 
ileath toa wagon train. Poisonous wa 


meabt trails end 100. Bruff's cattle (right) 

drinking from deuth-dealing Rabbit 
Hole Springs, near present-day Sulphur, Ne 
ula. "1 eotnted 82 dead oven, 2 dead horses, 
fund 1 mule—in 1/10 of a mile 


after 


he wra 


Stagecoach west 
a hard way to go 


“Talking wire” vanquishes 
the Pony Express 


18 months as they o 
fornia ran in. 10 day 
s+ the endless dead level of the 


thrilled Mark Twain aboard a west 


fouble meaning in “End of the Line 
auntleted riderand telegraph erew exchange 


alates (opposite). Henry F. Farm I 


dian Histens to the of the Talking Wire 


Golden spike pins 
a Nation together 


- a TT 
a ye Ss 
5 Gripe CALF, Ua Cope 
C.D Wibs one 


Custer’s luck runs out 
at Lite horn 


Pe 


Scientists Ride Ice Islands 


on Arctic Odysseys 


By LOWELL THOMAS, Jr 


Phe hy TED SPIEGEL 


T 


STARS 


ited States May 


AND STRIPES snapped 


Arlis I, 


beside 
f 


the The i 
ack ice Ms ell 
emony as the color 


breaker USS 
shore" in the sur 
licopter had just 
viet but imp 


fluttered down, 


Cornel al E Nickerson, USN, Edisto 
Kcipper, addressed the little erouy 


We hud the privilege and hor han 
x month 


of establishing the newe 
jon in the Antarctic. And 
here we find ourselves at the other end of 
the earth at the evacuation of Arlis 11, an 4 


island that has been manned corstin 
sine late May, 1961 


here to ¢ 
aboard E 


ation as fast as we possibly c 


Tt was “decommiss 
N65, avd 
icelerg known as Anis I 
Research Laborat 


Island Deifts to Certain, Doom 
The maverick iee island had escaped from 

the Arctic Qceun fast January. Now, 

ward current had captured it, and soon it 


would sunder and melt in the open Ni 
Atlaitic. So, by taclor train and belicopte 
ts men, scientific dat 


able equip: 
Then, after 


an occupation that had it 
was farewel 0 

The new ce island's abandonmen 
addened me, for Thad known Arlis Issa 


human habitation, an 
ar desolation. T had 
isited this rebic of ancient ice two times, 1 


Watch scientists prnbe the full spectrum of the 
Arctic environment, from sea-floor mud 
ermost atmasphere 

After World War Il the discovery of ice 
first found by the United Suite 


was"T-4," picked up by an Ai 


it important that Amerie hav 
platforms in the Arctic Oce 


Adrift on the Arctic Ocean, a scientist 


© pale polar sun, Ron Prihe mwasures snow 
lepton floes ecying ice island Arile IL He 
ares a rifle as insurance ol 
bears “Thy island, bese ea ie 
ure ridge in und, supported are 
earch station from May, 1961. to May, 19¢ 
aving S("-below-zero extremes, furion 
fists have manned seven U.S. fuating abu 
stories on neds lh 1 


Simply because there is so much still ro fewen 


bout this fourth largest ncean, aerass which 
lle the shortest air routes between the Soviet 
Union and North Ameriea As the late H. H. 
(Hap) Arnold, Com General of ow 


Acmy Air Forces during World War TI, once 
If World War ILL should come, it stra 
er will be the North Pale" (sce Top. 
of the World, a new Atlus Supplement Map 
iistributed with this 
Still, there is far more than the military 
ration, Famed Arctic 
terial pioneer Bernt Bulchen. the first man 


to pilot a plane aver both Pe 
in his book Come North Wit Me 
limes the Mediterranean Sea w 


Mediter 
North 


the center of the world, but ourne 
ranean is the Arctic Ocean, und the 
Pole is the crossroad: 

To my mind the mos 
‘of man’s use of this new middle sea have 
ce, underwater trans 


dramatic possibilities 


created by the und 
of our Navy's nuclear-powered submarines 
Not Shute 
Surgo, and Seadragon heen, important mili 
tails, the 2 

of submarine commerce—underse: 
tankers propelled by nuclear energy 


only have the exploits of Nauti: 


and. 


yethe Arctic Ocean. When this day eo 
060 miles will have been clipped 


ply 
from the di 
hips between Europe and Asia 


tance iow traveled by’ su 


Burrows the Jamping-off Point 
Alas 


rst estiting tow 
Aretlc 


hers my 


marketing 1 
Slope—that vast, portion of our state which 
ties north of the Brooks Range and borders 
he Arctic Ocean for more than 1,(100 miles 

and many others, we 
inthe Arctic Ovean, 
and to do so will re 


petroleum wealth of our Arctic 


For these reasons, 
must gain a competen 
no less than in sp 
quire research, 

A filming assignment for the University of 
Alaska—I have made my homie in Anch 
since 1964 {oppor 
foot on Arlis [Tin February of 196 
late sprinigof 1963 1 was back i 
‘rable weeks on Arlis Hand on tt 
Fletcher's Tee Island, 


64 an 
Arlis UI, a 
11—massive 


Alaska 
Research 
Operated 
f Alaske for 
the OF Research, ART 
provide and supp 


he Chukeht Sea t 
the Canadian border 

Welcome aboard!” ARL Dire 
or May Brewer (i 


aw 


Sea-going settlement in the Arctic Oreat 
Artis TE hud ind a moraine of r 


ley pineushion of new! 
needlessharp crystals. Mike 
Kuh of fansbenc, Aastra 
ries them ads 
lide: Inter, he. will make 
plastic models for stud 
Crystals are formed of pure 
water; in time, brine trappe 
between them rains ff 
Fewving palatable ice 


on Baffin Island's eastern 
coast. They found warn 
t gear andl abandoned 


with a note inviting 
wisilors to help them 
The base had been 
the Soviet’s North Pole 7 
The houlderstrewn hille of Arlis are 
unique in the Aretic Ocean, Vou wan't believe 
Max Brewer had forewarned me 
ur DC 10 a 
halt ona pow Innding strip, T found 
the ice island's ape nishing: dark 
ick-covered hills Aat white world 
Theve strange humps 
rubble 
Dat they a 


Ho was right, A bua 


trewn with boulders, 
und silt ease no miore Than 


peared much higher. It was haed 
that these were not hill 


1m Artis 11 swore debris thi 


been spilled by’ small glaciers ontw the Fille 
mere ice shelf. The piles of stone actuall 
pelped create the island's hills, because 10 
and gravel insulate the ice beneath, which 
retards the rate of melting 

Certainly: it was an ice island —perhape 
this iclund, Artis that led early explorers 


to report land in the Arctic Ocean where no 
Tn 1906 Peary thought he 
sumenit 


me 120milesnorth 

onby on Axel Heiben 
ker Land 

stery deepened with 


with snow-cl 


west of Cape Stally 
Teland, Fle eal 
Over the year 


other reports In 1981 “Takpuk Island 
discovered, examined, and photographed by 
limos, May speculates that what they 


Aris IL 


actually saw ¥ 
Another fac 
ing of ph 


jonsible for the report 
n lands in the Arctic may well 
have been the phenomenon of “looming” 1 
encountered it first on Atlis IT whil 
walk with micrometeorologist Ar 
as the temperature hovered arm 
below zero, To 
the distance 


tasking 8 


Hanson 
nil 20 ch 


appeared to slope gently uphill, 
culminating in a plateau 


W's an illusion,” said Arne 


ed by tem 
ht rays, ar refract 
this first visit 10 


is 1, 1 looked 
studied mye 


teries of the Arctic depths. Taside a heated hit 
1 watched murine biol 
and Gary Bruska net plankton a 


Georse Kabaey 


aa oceusional tomeod, even jellyfish 
through a hole in the jee. Their ew 


he surprising abundance 


life in Arctic waters 


Sea Bottom Reveals Balmy Past 
In another ocean study, a coring device 
amplee sea-Alpor sediment, a limestone piste 


cust fall und the bode 


Each core told a 


our planet reaching back hundr 
sinds of years 


‘Just the Lop 10 centimeters of these three 


meterlong cores span a period of 25,000 
vents," a geophysicist said. Startling to me 
was evidence that the Aretic had a temperate 


past. Remmants of 
Ho petrified bogs a 

To me 
Carl Milner’s study 


project w 


ssing a new, extren 
pended in the 
up noises hanes 
Carl amplified the 
through a loudspeaker. Listened to the weird 


Jy sensitive hydrophone 
Carl's "sea ears 

is of ml 
ange racket for me 


‘orchestration produced by pack ict in motion 
squeaks and groans, Joud crashes and 
thamps, grinding and rumbling noises 


s Jouel metalic 
Amer 


We we 
lank My mind's eye pictured asailor 
ean? Rus ami 
murine. But Carl said no, it was 
bf ive toppliny 


startled once by 


ist a slab 


the little 
The win 


GREENLAND 


Fursanging wanderers, Arctic ie islands 0 to 200 
feet thick dri along Polar pack: 
(imap, above). Wind the frozen 
idomutins at speeds of two to three miles a day, about 
1/S0tb the wind's speed. During one storm T' logged 
10 miles in 24 hours. Before scientists occupied their 
‘Boating lahoratores, aerial observes cout ctily est 
imate the caurse o Anis TL, so tracks appear 
tHinate, the winterssivad smooth. Later, when inhabitants charted daily move 
A sheet of wy severat feel ments, they found the paths to be rizzag 

Elesnere Island 


S000 we. Altera peri 


ily become: longer and cok 


4000 We. Ss he cli period cuntinass, accwaoutating som ‘Toiy. With warmer climate by abu hy, nde pres 
land freeeig sea water Increase the galls thickness yee Tray he plat ee jtcky hl Aci and AEM a 


1010 to $60 feet Wind action ripples ie sure Porton Weraks nay and eine ts rifting ee slat rare. 
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‘TINY IN THE VASTNESS of the 
Arctic, two Cessna 180 aircraft 
ferry scientists to an ice station. 
irplanes have revolutionized 
research in the north, making 
possible the establishment and 
maintenance of isolated outposts. 
Alead of open water (right) 
separates the ice island T-3 
from floe ice in foreground. 
Snow-packed airstrip (upper left) 
leads to T-3's lonely encampment. 


How come?” Fasked. *Polarbear,” was the prompt repl 
ast a few weeks earlier, Navy oceanographers Lindse 
Redin and Dick Ketcham were asleep in these quarter 


nda blast of frei 
in, Another iey blast. Redis 
ed through to retrieve the stuffing—and near 
Jbed s polar best by the snout 


when the shattering of a windo 
them, Redin 
Something yanked it 


others. On the way he met the marauding bear, fie 
and wounded it, The beast reared, then turned a 
Armed with a rifle, Ketchum and a staff man wen 
searching for the bear Th dl an Arctic fox 
4 scavenger on politr bear kills—and followed it t 


ind lean from undernourishient 
Mountains Rise From Floor of the Ocean 


In May of 1905 Max Brewer invited me north again, 
flight to T-3 (Fletcher's Lee Talan 
Much larger than Arlis, this giant ice chunk measure 
ony and 3 miles wide. T-3 was manned intermit 
n March, 1952, to February’, 162, and bas been 


ntinuously occupied since then, 
On T-3 T found five busy inve backed up by 
four staff men from the Arctic Research Laboratory. One 
of these was an Eskimo, Perey Nusunginya. Tn the fall he 
sould return to the University of Alaska. He wante 
tudy: Oriental languages, because, as ho put it, Chinese 
are the world's most ntimerous people. “We need people 
Who can speak the Language,” he ially people 
like as Eskimos with an Oriental bickgrounc 


The scientific leader on T-3 was Dr. Kenneth Hunk 


Columbia Univer 


from the Arctic Ocean flooe. Thi 


wughly parallel 


hidlf down, Dr. Hunkins had takes the first p 
graphs the Arctic Ocean flo 


ne morning] walked pith Ker Hunts to hs 
ou meigh call vending te grain oftielon*sald  ‘msioapelagteesns ben 


Noontime winter moon siivery the nearly deserted Malin Steet" ofthe Arctic Research 
Laboratory at Burzow, Alasks. Operated by the Voiversity af Alaska for the Office of 
Naval Research, ARL leeds, dathes, and transports students af the Artic environment 
cattered {rom northwesterrimost Point Hope to the Canaiian border and fro the 
outhern nits of the Brooks Range tw the Arctie Oceana fata 1,200 miles out to aea, 683 


in 24 hours, although speeds sometimes vary greatly. During 
Storms TS may wWhie along at ten miles a diy 

“We have found that Nansen’ rule—that the Arctic Ocean 
ice is driven at about 1/S0th the speed of the wind—generally 
holds teue," Ken Hunkins told me 

Ken had just started project on T-3 that may help to track 
storms aeross the top of the world. To record the lone acean 
waves of the Arctic, he placed three seismometers half a mile 
apart in a triangular pattern. Normally these waves are imper- 
ceptible, damped out by the lid of floating ice Nevertheless, 
the waves are there, even though they may kick up a “sea” no 
more than a milimeter high, Ken's instruments indicate that 
they follow each other at intervals of from 20 10 40 seconds— 
twice as Jong as waves in the open ocean, ‘The devices thus 
record wave fronts from a storm and provide a fix by figuring 
time differentials. 

‘A= we watched the seismometer readings being recorded on 
rotating drums, Ken quite excitedly noticed a larze squiele of 
red ink on each, betraying some unusual disturbance within 
the last hour or two, "Probably a local earthquake,” said Ken, 

Later, in Anchorage, my wife Tay told me ofa sharp carth- 
quuike she had felt while I was gone. Its force focused on Cook 
Infet in southern Alaska. I checked with Ken Hunkins after he 
studied his data and learned that this was indeed the same 
quake. His instruments had sensed it, centered 1,300 miles 
away, through 200 feet of ice and two miles of orean. 


Record Flight to the North Pole 


During my stay on T-3 1 witnessed the return of two pilots 
from a remarkable pioneer flight to the North Pole, 504) mites 
away. Rob Fischer and Clif’ Alderfer had flown two single- 
‘engined Cessna 180's on skis to the first—and so far the only— 
landing of light planes at the northern axis of the globe. 

The Cessnas used T-5 and Aris Il as steppingstones—in 
fact, the ice islands made the fight possible A scientist rode 
with each pilot Sitting next to Bob Fischer was Arne Hanson. 
With Clif! was Jan Black, an expert om aravity and magnetics 

As they neared the Pole, a gray wall of cloud—what Eski- 
mos call “water smoke"—loomed ahead. A few minutes later 
2 light snow began to fall. Through the partial whiteout, Bob 
spotted a strip of refrazen ice—the best bet fora smooth land- 
nz. When Bots got down safely, Clif followed him in, 

“Tt wasalittleafter midnight, Alaska time, on May 24, 1963," 
Bob said. “Arne Hanson remembered it was his birthday. How 
about that? The North Pole for a birthday presen 

Jan Black quickly read his gravity meter Then, in a hole 
drilled through the ice, he fired a small explosive charge 

Wham! The chars seemesl to tit the ice In six seconds the 


Making its own blizzard, Heecules C-10 supply: plane 
slows dows on Aelis TDs snowy, flag-marked runway by re 
versing the pitch of it propellers. This aki Stted transport 
delivers load of diesel eil—the Arctic’ vital uid tant pow 
‘ep electric generators for light and. warmth. 


‘Changing times dictate a new mode of life in the frneen 
orth, Where sinuthearted buskies—onre indispensable—sive 
way to sledg-pulling weasels. This tracked vehicle maves 
equipment from the alrstrip on Atlis Ht the encampment. — 687 


Buried to thes 
the sniiw On ev 
Bai 
weasel tral 


echo bounced back fram the bottom. From 
that time lapse Jan could calculate hissound- 
ly precisely He got thesame twosand a-ha 
‘mile dupth that the nucleur subroarine Nauti 
vs measured) in 1958 Peary, in 1900, had 
been tunable to reach the ovean floor. “Our 
sounding apparatus gave us 1,500 fathoms of 
vwater,” he néted, “with tia bottom 

Half an hour after tanding, the two Cessna 
‘were luck in the sir, bound south for THs 
where the crews told me thelr story 


Strange Aretie Hayard—Sunbura 


June is a month of poor weather in the 
Arctic Basin—Inw overcast and fo prevail, 
because of more open water. But one day 
T-3 lecame a sparkling falryland, and the 
dlare from sun, sea, and ice gave me & painful 
burn On a dear summer day at these high 
latitudes, the amount of sun's heat received 
‘on the ground approaches that measured at 
the Equator The 24-hour sunshine does i 

“The season was growing late, and ice uir 
rips were becoming mushier every day. If 
7.35 sister idand, Arlis IL, was to be resup. 
plied for another 
The planes would use Tus 4 way station, 
thus yiving me a chance to revisit Aris, 
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must be done pow 


anf by sereeehsinig storms, nuts nf Aris UT Jon like steppingstines fn 
‘May: 1110 
arrives Uo help take the remianing met anel eqaypenent from the island. Farler, 
mwves} viaile-gear ta the shi mrowred seven smiles away 


ahelicapicr from the US, Navy icebreaker 


tow 500 miles farther northwest, past 87% 1 
hhonped aboard the first DCS shuttle fight, 
“You're as much trouble as the pilgsims { 
well th fly to Meco,” pilot Rob Murphy 
vrowled amiably. "They brewed tea in the 
pluie over camel-duns fires, you roam around 
like the Columbus of the Arctic Ocean’ 
When Aris appeared dead ahead, some 
thing seemed wrong. Surely we were coming 
n from the nore instead of the south! The 
Ivuildings were in the right place, but the di 
rections wore reversed fram my previous visit. 
"How come we're approaching f 
wronie tlirestion?" Lasked Murphy 
“Joke'son you," he answered. “The island’s 
simply turned! around since you were here ” 
One low swing over the island, gear and 
faye down, and Murphy brought the plane 
in. It wasthe longest day of the year—Jun 
an the latest landing ever male on Astis, 
Carl Johnston drove out in a weasel 
meet us. Carl, station Heuer, was listed for 
vacation, hut he was getting unvasy, as was 
L The airstrip was a me 
“Staving for the summer are you, Lowel 
Carl ribbed “Can't get enough of thisice, eh?” 
“Yep, Ill probably be here until September, 
but s0 will you, Carl! He winced. He had 


Dripping icicles signal the approachin 


equipped ¢ the same small 
plane that my wife Ta 


ca und the Midalle I 


the da 
kidd to minus 40 dexre 
ly 140s safely,” Max Brewer 
I down in such weathe 
"You have 10 learn to be a 
little bit lazy in the Arctic.” I knew what he 


ur tiny br son th 
ce. When we landed, the temperature read 
and Mal dumped out their 
Wl food. 

srkit, Dt. V 


I station le 
reel us, “Looks like the tourist se 
here,” he The birds are flying north 
pped into the warm hut which ser 
both as lab and mess hall, although on! 
by 16 feet. Total population at the time w 


and one ARL staff man. 
hot tea, Vic explained 
The pack here 


eu fice. Here the inter 
tive sea water could be 

nt the distortions caused by speed that proved a headacheto Vaughn Ma 

ssee hall of the U.S. Geological Survey. Mitrshull 

winter day drew toward its was taking bottom temperatures and cores | 

or home,” said B learn the rate of heat flow into the ocean from 

pomed in over Barrow, it the sea bottom, as part of a world-wide stud 


When Arlis picked up speed, the moyernent 
Arlis I Makes Fatal Turn South 


ent Marshall's steel-pipe prabe, jabbed 
ne Warm water has wiped out Aris I. As the latitudes got lower and low 
When this renegade drift station made i 0 —pinochle and pape 

fateful move around the northeast corner of charm. Word eame by 

Greenland and swung south toward the A uid meet the islar 

of pack ice in the Green Arlis Hfair- 4, a eae hoe ery ta 


Top of the World map focuses 


ROM A FADE) PAGE of Poiiy’s jour- 
nal the words, written on April 6, 1909, 
still Ieap to life: "The Pole at last!!! The 

prize of 3 centuries, my dream & ambition for 

23 years: Mine at fast 

Half a century later a terse radio messae 
san triumphantly through Aretic air to the 
‘world: “NAUTIEAS NINETY NORTH” 

To teach his koal, explorer Robert E. Peary 
fought a eruel, froven sedi; the crew of the ntt- 
lear submarine, US'S. Nautilus, traversed it 
comfortably in shirtsleevesThe Arctic Ocean 
is iraually changing from a hostile barrier 
to a polar *Mediterranear,” a shortening tink 
between Kast and West. Hence it becomes 
the focal point of the new 11-color Atlas Sup~ 
plement Map, Top of the World, distritruted 
with this issue of the GrocRarine* 

Today, contrails crissctnss polir skies as 
Jets shave hoars from intercontinental fights. 
Naclear submarines have cruised the Arctic's 
frigid waters and poked inqnisitively up 
through its pack jce, foretokening tamorrow's 
undersea shipping lanes between the Atlantic 
and. Pacific Researeh teams probe, study, 


<)> 


once as foreign to man as the 


. we 


FROZEN HUMPS of Ellesmere Liland, 


and solve the Arctic’ mysteries (page 670). 
Overriding the excitement of scientific dis 
covery, however, is the tehse awareness of the 
region's strategie position in a world divided 
‘by Communism. The new map reflects this 
tension by locating North America's DEW 
(Distant Early Warning) Line and BMEWS 
(Ballistic Missile Early Warning System), 
‘whose radar wes sweep polar horizons. 


Frontiers Inch Northwaed 


The V-by-t3inch map, portraying one- 
sist of the earth's surface, extends far into 
the Notthern Hemisphere, encompassing such 
seat cities as Tokyo, Los Angeles, and Cairo, 
Within its scope fies the bulk af the world’s 
industry, commerce, and military might. 
Some of the Nother Hemisphere's coldest 
land masses include areas rich in petroleum 
and coal—remmnitnts of a temperate past. Yet 
‘more than half the land shown by she map 
emains inhospitable to settlement. Of Cana~ 
a's 10,516,000 people, 9 percent cluster 
‘within 200 miles of the United States border. 
Still, frontiers slowly creep northward, 


So 
=. ~~ 


craters of the moon, have become < 


familiar landmarks to pilots 


regularly winging across the North 
Pole. Though inhospitable to land 
travelers, ax explorer Robert E, Peary 
discovered on his push from here 

10 the Pole, Ellesmere today elaime 


4 permanent settlement —fiarthiest 


north in the worked, 
on 


> 
ts 


on intercontinental crossroads 


notably in Siberia. fn this vist, desolate Yesion 

ppnsite the world's northernmost land-based 
stution—Alert, on Ellesmere Tsland—the 
Soviet nickel-mininie town of Norilsk, 200 
miles above the Arctic Circle, has mush- 
roomed into a city of more than 415,000) 

Evocative new names appear on the map: 
Mount Kennedy in Canada's Yukon; Mount 
Churchill in Alaska Of Iceland, Surisey—a 
TVesquare-mile cone of cooling jnva—mutrks 
an infant istand born of eurth’s fire far be 
neath the sea 


Deep Features Come to Light 


‘The Arctic Ocean, too, is revealed in ureat 
er detail after World War I, Arctic 
maps depicted a nearly featureless ocean 
floor, The new one shows two plaintike basins 
divided by undersea mountains—Lomonosov 
Ridge, discovered by Russians in 1948, und 
Fletchers Ridge, delinented by United States 
scientists on ice jstand ‘Ts 

A trough between Greenland and Vest 
Spitsbergen, also discovered by the Russians, 
anpears on the new niap. Oceanographers be- 


“i 


lieye this depression explains llow the North 
Atlantic and Arctic Oeeans exchange water 

Churles and Ange Lindbersh, in. 1933, 
blazed a northern wetial trail werass the At- 
fantie via Nova Scotis, Newfoundland, Lab- 
rador, Greenland, and Feeland. ‘Their tight 
piluneered a great circle route, the shortest 
distance to Europe. The strip map adjacent 
to Top of the World illustrates this northern 
beeline, and traces telephone cables roughly 
following the great circle, 

In the August, 1922, Grocaarme, Arctic 
explorer Vilhjalmur Stefangson wrote, “We 
shall soon’ be booking our passage from New 
York to Liverponl, or London to Tokyo, by 
sisigible oF plane in as matter-of-coursea way 
as we now book our passage by steamer” 
The tuble listing aitine great circle distances 
ssmong far-Sune cities points up the fuill- 
mient of his prophecy THe END 


* Autitional copes ofthe Top of the Warld—aoé al 
‘ther Alas Series Map published as sujlements te 
Nqriovat Grooramaic—-may be nudeved for 0 ots 
ach, postage pera > writing ts Dep. 8, Nasional 
endeaphic Sadety, Washieua, D.C 2000 


ax 


I Joined 
a Sahara 
Salt 
Caravan 


Article and photographs 
by VICTOR ENGLEBERT 


DROMEDANY ARMY asveults 
the infinity of sand stretching 
from the salt pits at Bilma 
toward distant Agadés. Once, 
combined caravans 30,000 
‘camels strong traveled 

the 400-mile route together 
for safety. Now small 

groups split off to move at 
their aten speed, 

The author teamed with 
Saidu, @ devout Moslem, and 
led the way whenever his 
partner paused to pray. He 
twas guided by other files of 
camels in the caravan, never 
having mastered the Tuareg 
talent for navigating by the 
wun, stars, and dunes. 


We are i Niger fn the oasis of Bilma (map, 
Diige 708), More than 600 mies to the north- 
‘west. in Algeria, some Tuarys now work for 
the French atomic energy installation, at In 
Beker: Others evenconduct partiesof tourists 

Hut sn Niger no Tuareg ever hearil of the 
atom, Tourists? ‘They’ do not visit the sands 
‘of the Ténéré, an especially inhospitable part 
fof the southern Sahara into whieh Fam now 
about 1 venture. Here in Niger the Blue 
Man knows only the primitive ways of his 
forefathers He keeps camels, goats, sheep. 
Most importantly, he earties the salt from the 
Shara, where it is abundant, to areas of the 
cattle-raising south where it is not 

“The salt our caravitn will carry comes from 
pits outside Bilma worked by Newroes known 
fas Kanuri. They: pour water into the pits wo 
loosen the salt and add natron (sodium car- 
bonate) to remove impurities. They east the 
moist silt in wooden molds: the dried blocks 
‘weigh perhaps 40 pounds, Resembling lonz- 
sternmed mushrooms with flar ops, they are 
difficult to tie to eames, and break into ins 
possible pieces when they fall (pages 702-5). 


ons National Geographic, November, 1965 


Why the Kanuri do not cut convenient 
bars, 1 do not know. Neither do the Tuares. 
‘They Jooke at me with blank faces when I ask. 

Preparing for the march, we pound millet— 
food for the journey; plait ropes of date-palm 
fiber; load sult: I repair my bagey pants; which 
have broken 

“The Tuares wateh me closely but casually 
They approve my veil; thes do not kniow T 
scissored it. They smile at my shout when a 
‘camel bites my dervidre, 

‘They approve the way I las my camels 
‘and laugh st my many errors in Tamahag, 
Weir language They see 1 do Hot mind the 
dreadful green camel spit, for no more than 
they, who rarely wash. do Lkeep myself clean 
in the desert where water is only for drinking. 

1 Tike and admite camels. 1 think them 
funny. T roar with laughter at the sight of 
them kneeling at night, all in a ting like old 
‘wornen, around a pile of fodder, looking down 
their rubbery noses, occasionally nipping a 
neighbor, supercilionsly peering into the iles- 
ert when a jackal howls beyond the campfire 

The Tuareg also like camels, which make 


life possible for thei inthe desert, but they 
do not think them funny. Instead, they think 
ani funny for laughing at camels 

Now at last we start Each dromedary is 
‘made to stund up after itis loaded, and the 
beasts are roped tail to now (below). The 
Tuareg shout, the camels mar and make 
eargling sounds. The strings move off im- 
mediately, for camel left standing with 
hothing to occupy its thoughts will surely do 
something disruptive 

Barefuot Aevoss the Sands 

"The strings movein no precise order. Some- 
times they march in line, sometimes in paral: 
lel rows. There is no path to encourage single 
file across the Ténéré. We will guide by day 
‘upon the wind and the blazing <u and the 
fetch of the dunes; the stars point our way in 
the cold of Sahara winter nights, 

Tn the beginning we walk to spare the 
camels, and also to rearrange loads that shi 
in the first few miles, We travel interminable 
corridors between dunes. It iszood to feel the 
sae of one's bare feet 


I Joined a Sahara Salt Caravan 


‘Walking, Hake stock of the men with whom, 
ain crossing one of earth's most sinister des- 
‘exts, a place in which scarcely a blade of grass 
grows or a drop of water moisteris the sands, 

‘My new friends number ten. Six are veiled 
‘gdalen tribesmen, and one an Iydalen youth 
who will don the veil only when he becomes 
15 oF 10. Their features are regular, their skin 
is ai whiteas my own. Two are Negroes, sruall 
boys They are ihlan. This Tamahag word 
means “slaves,” butslavery here is not slavery 
as we knew itn the West 

The Tuareg once captured and stil hold 
slaves, but never bousht or sold them, These 
days the iklan are free ta go if they’ choose, 
but most remain, for they know no other life 
Thus, instead of slaves, one might call them 
servants who work for their keep—the hum- 
hhlest caste in the stratified Tuareg society 

Most respected Tuareg caste is that of the 
imajegham, the nobles, who in the old days 
raided caravans and fought other tribes and 
the French invaders. A tall Tuareg noble is 
till a most imposing specimen: He strides, he 
‘does not walk; and even when he bess a cig- 
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aretie, he does so with the air of « king con- 
ferring an honor ujon i subject. 

‘The mast numerous caste is that OF wassals, 
who to this day pay annual tribute to the 
nobles. Apparently they never stop to think 
‘tha the necessity for doing sono longer exists. 

My idalen companions of the carayanare 
nieither nobles nor vassals, but come from 
‘what Lean describe only as a *religious tribe, 
‘They practice the Moslem faith more scru- 
pulously than most Tuareg, who are not very 
religiogs. My caravaneers pray the required 
five times a day, Also, from their people come 
the Tuaree Marabouts, oF Islamic hols men. 

Lalmast forxot the tenth companion, He 
thas regular features and a dark skin. He is 
balfvay’ between Berber and Newro,a:notun- 
expected mixture in slaveholding soc 


T make team with Saidu, our leader, 1am, 
our “Tail-end Charlie” T walk behind our 
‘camel string to see that all woes well, Especial- 
ly Lwateh the ropes tying the animals togeth~ 
ex, No pack camel will continue to go forward 
unless something is leading him. 

J learn the times Said must stop to pray, 


blaze Saidu is euidi 
out to me: “All ou 
Thanks to Allah," T reply 
‘Ehwalla, Yes." Saldu nods in understand 


ing. We are very much d'accord, this desert 


‘Campers Unburden Camels a Toren 

y back hurts from constant one ean be sure 
Tegued into th 

waste the entire next morning in 


But, mu foi, 
amel rocking! Will we never make camp: 
At last we halt. at precisely the time we no ne 


must in order to guard the came 


ake so few chances. Yet with the water, the 
Il, they are Fash 


ol water and wrap my blanket around me 


Sahara sandstorm! Hlasted 


Camels drink first. \ romad 


he Al Mh ; 
AL Map travos the 
ure with the sal earn 


ir START 
6 A * OF SALT 
| Mountains CARAVAN 
Jomo! 


OQ—tagades 


Rscadhas 


nGah 


sal acandlisdiad ada nadiantlad cdl dadarauil sted neh oaiadindl 


Like phantoms 


Re ee yeh 


pail their families with them, 1 
ike the Tuareg encampments, changed every month 
Like the chil 


ren, although at first they fear me 
ruck bythe hy 

‘of the women, open and friendly and not oppressed 
their husbands as Arab wives seem to be 


Hike the Tuareg eagerness to learn 
heir will 
ways—all in an atmosphere of o 


More Camels, More Ticks 


"We have heard that in your countr 


sit true," I retorted, “that Tuareg men descend 

changing sniffs of the with their wives? 
We stated at each other a moment, and then bur 
into laughter 

The day we leave Fachi we count at Teast 200 
camels, I cannot say the increase improve 


for us. There are more animals to look after 
camels mean more camel tick 


ee 
ete VS 
Carrying all she owns, a Taare wom 
her children, and servants seek freeh p 
ire fot thelr livestock. Each month her 


Hee h 
his new hom 
Tuaree women 
clitins is the 
Author Vietor Englebert controls a 
ie camel with his foot and a single rope 
[Lani astuslentof Africa, the Belgian writer 
pheeograp her learned (he languawe and ei 
maf the Tunrex and Hived amon ther 


ea Blue Ma 


creasingly: rough ground of the foothills of the 
ficks—they are ised to them—but because Ait Mountains, and we dre forced to dest 
tow there are more people with , Our mourning is not wholehearted: Tt 
talk when all should be resting hat accursed pri rie] af Sal 

n the end, only: day behind schedule, we ther delays { t we find good 
ome to the Tree of Ténéré It is a tree lik , i, a dry stream, and sive th 
Umbrella, absolutely the wn i this par ull at it. Two stray s0 far 
the desert belo shes us most of next day to find the 


And yet wealmost m 
wont ha 


fortunately lights a campfire and we gu i face it witho rom flying grit 
apa it unload and free the camels, ther 

As we leave for Tazolé, 1 do not for oni Iter behind packsand straw mats, Wrapped 
mind that the Tuareg fill only half the goat head to foot in our blankets (pages 704-5), we 
kins The text water xt three days’ remain the entire day, searcely moving. Nest 
march, Swidu tells me. ‘The dread c he wind bas dh we catch our 
behind, atl all wil n do on 

One of our camels breaks Its leg in the in. " sty T can scarcely talk 


. euch Tazolé?” t ask Saidu, Hut eventual me to the place and tim 
quiry sounds like a jest four parting, ashumans an od alway 
és for w rest befon 


Carayancers’ Life an Endless Circle 


ater, dropped mene who hat 
gone bj We halt near Agadés 1 haye my small Da 
Thanks be to Allah," says Saidu, passing on one camel. Four Kanuri who’ four 
he gatskin first 10 m¢ x n Fachi have business in 
Agadés lies a fiveday walk from ‘Tawolé, Agadés and will accompany me there 
n easy five days with grass and water in My friends in the carayan will skirt the 
abundance. Vet it takes us a week town an A here they will 
Each day the Tuareg load the camels and with their farilies. The the 
tie the pack knots with unust oe he markets uf Maradi and: 


When at last they mave ou 


THE END 


WILDERNESS turns into paradise for 
one brief moment ax sunriin vithouettes 
men and camels at the Tree of Ténéré 
The scrawny acacia, only tree for a 
hundred mites, hax become so important 


a landmark that it appears on 


maps. It guides caravancors to a well 


a 


Life-sustaining power and 
violent electromagnetic storms 
flood to earth from our star 


THE SUN 


By HERBERT FRIEDMAN 


(Chief Seientist, EO. Hulburt Center for Space Research 
U.S. Noval Resewreh Laboratory: 


Thou sun, of this great world both 
eye and soul— yous ymcron 


entering your window escaped the surface 

‘of the sun, but its energy was created deep 
within the solar furnace before the birth of civili- 
zation. Each second, four million tons of solar 
hydrogen transforms itself to radiant energy 
which eventually floods into space. Yet the sun is 
so huge that it can continue to consume itself at 
this tate for billions of years to come, as it has for 
five billion years past. Thus our star shines stead- 
ily over eons of time, to light'the moon and planets 
and sustain all life on earth, 

But the peaceful sun can erupt at times with a 
tremendous burst of energy. Then-streams of in- 
visible radiation and immense clouds of solar gas 
strike the high atmosphere above us. Shielded by 
a protective blanket of air, our senses: receive no 
inkling of the storm above, but its power shows in 
‘a host of mysterious and awe-inspiring events. 

Throughout history these effects went almost 
unnoticed by man, except for the spectacle of the 


Bev MINUTES AGO, daylight now 


INCANDESCENT Ons in a golden sky, the sun 
spreads the dawn of a new day over hazeaoftened 
mountains in Arizona. Thus, as it haw done 

since the beginning of time, earth's star renews 

ita gift of warmth and light— and of life itself. 


Monstrous streamers vault from the sun’s face 


Forcast bes 


THIS PAGE FOLDS OUT 


Stars Blaze With Nuclear Energy 


we matched with live bodi 
| human metabolism 


Washineton, DC, where he 3s Superintenitest of 


he Atmosphere and Astrophysics Division, 
ieriman directs the Nation's large rcket 
tronomy program His distinguished contribu 
ous awirds and eit 

Cool air, warm swisn: Piping water through heat 
alsorbing solar panels on the r phn 


1 Yelltt ett) rat 


M 


ration of space. More 


agencies of the United States Government 


in one way of another, devoted ta the study 
the sun's aetivity and its clase relationships 
My ow 1 Office of Naval Re 
earch, is deeply involved in studying the 
sn; We maintain a series of satellites calle 
SOLRAL in orbit at all tines for solar rad 


Until very 


hears and blots out the sun's atmespheri 


radiation. Henry Norris Russell, the noted 
Princeton astronomer, once jested, “AU 


without 


But beginning in 1996, rockets heuarme wyail 
able to curry stall telescopes and spectrngraphs 
above the atmasphere, and f 

of each rogket’s fight the ultraviolet and X-ray 
emissions of the sun can be studied. Within re- 
cent years balloons have lifted 
and camerasabove 99 percent of the atmasphere 
1h area where the distortion of visible light is 
largely’ eliminated (pages 740-31), 

And now satellites, such as the Orbiting Solar 
Ob: the National Aeronautics and 
Space Administration, provide stable platforms 
‘tha can: point 80 pounds of instruments steadily 
at the sun, with fine accuracy. Dozens of solar 
ultraviolet and X-ray picturesean betransmitted 
wy earth dail 


1 telescopes 


reatories 


¢ Puztle Leads to a New Technique 


Radio astronomy, which is 0 
of century 


about a third 
id. provides another effective tool 
for studying the higher levels of the sola atmos: 
phere. During World War If, British radar engi 
neers were puzzled when their instruments 


tracked intense static signals desconding into 
san, instead af Nazi bombers 
n the east. They found that such 
and fell with the rising and 
ling of the sun, which Was sending out iL 
own radio messages 


The sun's radio emanations constantly fh 
and pulsate, with frequent. violent outbursts 
Aste n these broadcasts with 
iensitive antennas, Using huge radar transmit 
ts, they can bounce beams aff the swollen out 


er atmospherv of the stn and probe ite structure 
und movements 

ast year and this, 1964 and 1965, have been 
tesignited the International Quiet Sun Year 


IQSV), Observers in 44 countries have been 
keeping a diary of the face of the stun at a time 
when it is relatively undisturhed by sunspot 
and so} 


The 1QSY is sequel to the International (ee 
physical Year (1957-1958), when scientists stud 
und earth under condition: 
inges <ince 1958 have 
ial, since solar activity goes from, 


led the 


mum solar activity." Cl 


11 years 
In these ovoritinated interna 
soli telese 


pes take rewular pictures of the sin 
through various filters, mountaintop observa 


Tories watch the sun's outer atmosphere through 


coronagrap pelographs make magnetic 
maps 0); radio tele 


cunts capture the sun's radio <ijnials as wavy 


The sun takes 
center stage 


ACHLRVESSING When the 
sn sau into the scorching 
desert, the Exeptian of 000 
Years ago knew whete it wen 
The sky suddess Nut, her star 
spanaled body arched over the 
earth in personification of the 


celestial vault (as shower be 
the fu 
Thad swallowed the setting ott 
Dri 


rary juupyrus below) 


he night it journeyey 


© ave bith to the sige anew 


rman ave earth ul the center uf 
his universe, dominating the san 
Finally, in the 16th century 
the Polish scientist Nicoisus 
Coperticus Wherated 


anil outraged public seasibil 


thes with his thesis of « 
san-ceniterud system 
As if seated upon a royal 


ne. the Sum rules the family 


oC the planets as they ciele 
our him.” wrote Copernicus 

That is how Andreas Cellars, 
the Dutch seozrashor, depicted 


‘the Copernican ssstem aight 


Un 1800, sith the six then known 
planets orbiting the sun. Fate 
representations of earth advanced 


ner sie seeps rm the nigh 


CORONA 
3,000,000" C 


500,000 


CONVECTION 20Ne 


{ROMOSPHERE 
9° TO 500,000" C. 


AADIATION Zo 


CENTER OF THE 
SOLAR FURNACE 


432, 1000 ives 16,000,000" CENTIGRADE 
FROM SURFACE DENSITY: ABOUT 1-4 TIMES 
‘at oF izap 


\OTOSPHERE 
700° TO 4 


180,000" 
+ DENSITY: ABOUT 1/10 
‘THAT OF WATER; 
uta THAT 
OF LEAD, 


100,000 wiLEs 
FROM SURFACE 


Black-hot" gases of the sun’s thermonuclear core yield powerful but invisible radian 
ballots moni ‘ bove), From the photosphere cames m 
he t 1 Research ht from the inte 
h an jdte this h 
nd. They tell us much about 7 1 
he labor 1 I Lmosph r 
r a id satel H 1 


RADIO. WAVES 


INFRARED 


NEAR ULTRAVIOLET 


* 


FAR ULTRAVIOLET 


COSMIC RAYS: 


EARTH 


Shield addmite tight and heat but blocks the 


sun's deadliest ray. 


Newton unlocks 
inbow 


ns 


represents notes with a somewhat lower fre- 
quency, and visible fight waves fall still lower, 
near the midile of the keyboard, so to speak. 
Farther dows the stale come infrared and 
then radio Waves; the “low notes.” These, too, 
are electromagnetic vibrations, differing from 
light only in their rate of vibration 

At three-quarters of the distance (0 the sur 
fuce, the solat interior hus cooled to about 
350,000" C. and the density has fallen to about 
tenth that of water. Up to this point, the 
sun's energy has been transferred in cadant 
form. Radiant energy travels directly by 
waves moving with the speed of Tight, as 
when ane feels the heat of a fire ata distance 

Now, however, still more than 100,000 
miles below the surface, the sun's gas bezins 
to conveet, like boiling water, and enerxy 
seethes upward 1h a turbulent flow of hot was, 
Convection aveurs when chaotic masses of 
gaseous atoms flow in currents, each ator 
carrying its awn parcel of energy all the way. 

Finally the sun's energy reaches the sur- 
fave and there, in the photosphere, its form is 
again changed, being largely converted once 
more to radiation that leaves the sun to flood 
through space. 


‘Sunspots Visible to the Naked Eye 


Aristotle taught that the sun was a globe 
of pure fire without blemish. This belief per- 
sisted until Galileo's time, when the newly in- 
‘ented telescope showed that dark spots come 
and go across the face of the sun, 

Normally, bright sun blinds the naked eye, 
bat when fog and haze reduce the glare we 
can readily large sunspots, especially 
Hekr sunrise or sunset. Two hundred years 
ago, people thouxht the spots werr solid 
‘ountaintope protruding above an ocean of 
slowing lava, the photosphere. They reasoned 
that the photosphere would have high and 
low tides, As the tide ebbed, the higher moun: 
tuintops would show as dark borlies 

In 1774, however, Alexander Wilson, 1 
Scottish astronomer, obseeved that spots had 
inclined edges, ike the slopes of a crater, 
leading to i dark interior inside the brilliant 
shell Sir Witliam Herschel, the British court 
astronomer, proposed about 1800 that a spot 
reveals the surface of acold, solidcrust Above 
this surface, he thought, were two cloud lay 
crs, the outer being brilliant and hot, and the 
inner. a cuol, protective shield, shading the 
crust_ According to this notion, a spot would 
appear when the clouds parted to reveal the 
underlying evo! crust 


National Geographic, November, 1965 


Herschel went so far as to suggest that the 
tlatk interior of the sun supported intelligent 
life. So wreat was his authority that the idea of 
‘cool solar surface persisted through most of 
the first half of the nineteenth century, even 
though it is simple to calculate that such a 
‘sun could not shine for more than aday or two. 

‘Actually, the surface of the sum, the photo- 
“sphere, appears uranular atits base,as though 
it were paved with cobblestones (pages 714- 
16), A sunspot begins to form as a dark pore 
i the midst of the fine granular pattern. Soon 
several pores coalesce with cach other to form 
{4 spot. Sometimes the spot lasts only a few 
hours, bat oecasionally one will grow and 
persist for weeks oe months 


Rotation Varies at Different Latitudes 


‘The shape of the spot most often resembles 
‘funnel 400 or 300 miles in depth. In the dark 
central atew the temperature is only about 
4,200" C. This is hotter than the hottest blast 
furnace on earth: yer computred to the 5,700" 
© temperature of the surrounding photo- 
sphere, the spot appears cool and dark 

A relatively small spot measures only a 
few thousind miles in diameter, roushly the 
site of the earth, ‘The largest spot groap on 
record, in 147, expanded to more than seven 
billion scquare mites 

Sunspots act as markers oi the clear disk 
of the sun and show us that its slobe rotates 
from east 0 west (opposite) but in a very 
peculiar way. Unlike the slid earth, the sun 
does not rotate uniformly at all latitudes, A 
spat close to the equator, for example, com: 
plstes a rotation in 25 day's one at $0° latituche 
fakes 26 days; the rotation of the polar zone 
may take as long as 44 days 

‘Thus the gaseous sun twists on its axis so 
that the equatorial regions rotate faster than 
the polar caps, Most of the changing features 
observeil on the surface of the sun must be 
related in some way’ to this i 

During quiet periods of the 11 
gel; months may pase without visiblespats 
[At peak periods, as in 1957, spots may num: 
ber as many as 25 at one time. 

Some people have tried to link the number 
‘of sunspots to the number of admissions of 
mental cases to peychiatric hospitals, to the 
Dehiavior of thestock market, to the patiern of 
annual growthings in trees, oF to the eateh of 
Ailantic salmon, None of these proves out 
Rut sunspots are clearly esmnected with radio 
communications, magnetic storms, and the 
‘auroras, oF northern and southern lights 


Three ways 
to see the sun 


Our Life-giving Star, the Sur 


By use of the sscope, an instrument isted into whirls which detach like 
sinbow spectrum (nage we measur nd thus to form pairs of sp 
ut along. fi 

French philosopher At 
w ulterly wrong h 

away, we can tell what 

and up in magnetic feld tar fad been brought to ou 


Light Yields the Stars’ Secrets 


acti ft e aniquely identify different element 
nitsnetic. field ca abl somewhat like the tones and avertones tha 
borat n steel horseshoe m: luce the specific color or quali mu 
an clectrie current flowing in a coil of wire sical instrument, The ear can pick out the 
here are c no solid et ious fred nstrume 
2 su agit come. tal sounila with much great rntnent 
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Glowing horns of a cresvent sun cup an invisible 
soon above the Sahara tn 1985: Seconds later the 
ssin's disk slipped behind the moon, surrounding 
itowith the thin, fiery cing cf an annular eclipse 


discovery that all stars are made of the same 
aioms we find on earth, 

Tn 1814, Jiseph von Fraunhofer, a young 
Bavarian lensdesigner, stumbled upon most 
surprisinie phenomenon. He was trying to 
isolate pure colors from sunlight, to test the 
refraction—the bending of light rays—by his 
telescope lenses. When Fraunhofer looked st 
the rainbow spectrum of sunlight with his 
instrument, he noticed many fine dirk lines 
interrupting the stnooth prouression of color 
from red to violet (pages 726-7), At first he 
blamed his glass for imperfections, but soon 
hhe became convinced that the dark lines were 
true feature of sunlight, 

‘The solar Fraunhofer line spectrum can be 
used as a “tingerprint” of the elements in the 
sun, for each element shows its own eambi- 
nation of lines: Hydrogen, for example, pro~ 
duces a simple spectrum with justa few dark 
tines; iron has more than 3,000. By means of 


Such rings occur about once in three eclipses, e=- 
Pecially when earth's path comes closest tothe sus 
‘and the moon swings farthest from earth. In a tatal 
cclipse the moonbarely blotsoutthe sun's face—an 


Fraunhofer lines, about 70 of the 92 elements 
naturally occurring on earth have been iden 
tified in the sun. 

Furthermore, the character of the spectral 
Tines—whether they appear sharp ot fess) 
durk or only balf-shaded, slightly shifted 
toward the red of toward the blue end af 
the color spectzum—offers the astrophysicist 
tremendous amounts of information: He can 
deduce temperature, pressure, density, and 
composition, the strength of sravity, density 
‘of radiation, electric force, magnetic force, 
dogree of turbulence, and convective move 
‘ments in the region of the sun where the sec 
trum line is produced. 

‘The Fraunhofer spectrum tells us that the 
sun consists principally of hydrogen, Hydro- 
en atoms ate roughly 10 times as abundant 
there as helium, the next mast abundant ele- 
‘ment, and! 1,000 times as wbandant as carbon, 
nitrogen, or asyzen, which are so common on 


75,000 miles to six eclipses, but because of 
clouds or rain saw only one. A French as- 
Lonomer, Pierre Janssen, was so intent on 
photographing the eclipse of 1870, during 
the Franco-Prussian War, that he risked Ger- 
‘man rifle fire to escape from the siege of Paris 
ina balloon. Unhappily. when he reached! the 
‘eclipse path over the African coast, rain hid 
the event 

In 1842, astronomers in southern Burope 
were the fiest to take careful note of the very 
faint, extended outer atmosphere of the sun 
‘As the moon blocked out the brilliant isk, a 
pearly white corona with delicate streamers 
tunel curved arches stood revealed. Close to 
the bluck edge of the moon, a reddish rine 
cucircled the sun, giving rise to the name 
“chromosphere” From this ting, luminous 
sel clouds and streamers of gas called promi- 
nences looped high into the corona. 

Ech century sees about 297 solar eclipmes 
Approximately one-fourth are total, and on 
the ayertse two total eclipses occur every 
three yeues. Amon other institutions, the 
National Gengraphic Society has been active 
in eclipse observations, with nearly: a dozen 
‘expeditions since the early '30's* 

But in spite of the mast persistent efforts, 
more than century of eclipse studies has 
sven us less than a hundred minutes! worth 
‘observation! We still know relatively little 
lahout the true structure of the chromosphere 
sand corona, 


Temperature Rises in) Solar Atmosphere 


Presumably the temperature of the sun's 
aimasphere should get progressively cooler 
the farther one measures out from the stn’ 
surface Recall that the temperature deep in 
the thermonuclear furnace is about 16 mil- 
tion degrees, and draps steadily to about 5,700 
degrees at the surface. In the solar atmos- 
phere we would expect even cooler sas 

But the spectrum of the chromosphere und 
corona reveals a very interesting paradox: 
‘The temperature there begins to rise again, 
shooting up to above 100,000 desrees in less 
than 10,000 miles, and eventually climbing to 
several million dezrees 

How can the chromosphere and corona de- 
rive their high temperatures through much 
cooler photosphere? 

Astrophysicists believe that the seething, 
bubbling granules at the sun’s surface break 
like ocean waves and create a tremendous 
rumbling roar of sound. As these waves of 
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sound rush upward into more rarefied gas, 
they accelerate until supersonic shocks o¢cur, 
Which heat the gas to its high temperatures 

Pictures of the rim of the sun show a foun 
tinlike structure, ‘Thousands of tongues of 
‘as, called spicules, spring as jets above the 
bursting granules. ‘They: surge up from the 
base of the chromosphere and fall bck again 
in five to ten minutes, rising with speedis of 10 
to 15 miles a second to heights as xreat as 
6,000. miles. Some of the spicules seem t0 
‘Vanish into the corona, 

Atiany instant as many as 100,000 spiciles 
cover the face of the sun, and for this reason 
the chromosphere has been called "the spray 
of the photospbere.” 


Streamers Leap Thousands of Miles 


With the coronagraph telescope, which ar- 
tificially eclipses the sun’s disk, we can s 
huge streamers of bright gas often looping as 
high as a hundred thousand miles into the 
corona, and dipping back to the photosphere 
fas much as half a milion miles away; These 
prominences, when photographed in time- 
lapse motion pictures, show continuous 
‘changes in their over-all shapes and compll- 
cated internal streaming. 

Prominences usually appear to sprini from 
sunspot groups Their arched structure indi- 
cates strong magnetic fields—just as iron 
filings form curved lines on a sheet of paper 
when a magnet is placed under them. Where 
the streamers are anchored to the photo~ 
sphere, violent convection twists and shifts 
the lines about, causing the arches to react in 
spectacular whipping, streaming, and erup- 
tive patterns high into the corona 

‘The corona is not w static atmosphere that 
blankets the sun the way ourown atmosphere 
hugs the earth. Because the corona is so hot, 
it continually expands into spsice—relatively 
slowly at first, perhaps a thousand feet per 
second But the rising coronal gas arcelerates 
rapidly, because there is almost no interpiame- 
tury gas pressure to resist the expansion. UIti- 
imately it mity reach S00 miles per second. 
This “colar wind” of hydrogen steadily blows 
jot Unrough space and races toward the eitrth 
and other planets. 

‘The wind that reaches eaeth today’ left th 
solar surface about 10 days ago. Actually 
‘ever penetrates the atmosphere since it is 
deflected. by: earth's magnetic shield, which 
bulges out thousandsof mies from thestrface. 

How far does the wind reach? We art not 
sure, but calculating from its speed and 
strength, it must travel at least to Nepiune, 


40 times farther than earth fromthesun, 
land possibly to Pluto, 40 times farther 
than earth, 

Modern eclipse expeditions took on a 
new look in 1958, when scientists first 
attempted to use rocket astronomy to 
Aotermine which layere of the salar 
atmosphere emit X-rays and ultraviolet 
The expedition was a joint venture of 
ground-based astmnomes 
leadership of Dr, John W: 
Sacramento Peak Observat 
Mexico, and a team of rocket 
from tie U.S. Naval Research Labora- 
tory, under my direction, 

The eclipse hegan at sunrise on the 
equator near New Guinea and raced 
acrossthe Pacific Qeean for about 8,50) 
miles to the coast of Chile near Val: 
paraiso, where it left the earth at sunset. 
Tn its ong path—never more than 150 
tiles wide—the eclipse missed all the 
lusge South Pacific islands, and could 
be observed on land from only a few 
coral atolls 


Rocket Barrage Takes Solur Pulse 


‘The astronomers chose the utoll Pukka 
Puka in the Danger Islands—about 
2,300 miles swath of Honokilu—on 
which to set up their spectrographs. To 
support the rocket part of the exped- 
tion, the Navy provided a floating hou 
‘machine shop, and laboratory—a land: 
ing ship called the Point Deftance: 

Our six solid-fuel rockets, 1,500- 
pound combinatiuns of Nike-booster 
first stages andl Asp second staxes, point- 
ed like arrows from the deck. The Asp 
second stages would enter the eclipse 
shadow about 104) miles up, reach a 
peak of 150 miles, and splash into the 
sea 60 miles asters about six minutes 
after fring. 

Eclipse day dawned gray and over 
cast where the Poiut Defiance lay to, 30 
miles off Puka Puke At 8:58 we fired 
the first rocket, 10 minutes before total 
ty. Two more Were fired during the brief 
interval of totality. Sixteen minutes 
later No. 4 flushed into the sky. Rocket 
No. § balked, but the sixth rocket took 
off almost on schedule. 

When the smoke had cleared, our 
thoughts shifted tw our colleagues on 
Puka Puka. The sad story that we picked 
up shortly after on the radio told of rain 
and clouds that completely rained their 
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As the reaction zone maves closer to the surface of 
the sun, the tremendous nuclear heat at its core will 
also mave outward, forcing the sun to expand, and the 
total amount of radiated heat and light will increase, 
‘The sun will then become agiant red starlike Antares: 
It will blow up to a monstrous ball of extremely rare- 
fied, red-hot gus large enough to engulf Mercury, 
Venus, the earth, and Mats, the four nearest planets 
(pages 737-39). 

When will the sun reach this stage? We have 0 
cause for immediate concern—it may take another 
five billion years! 


Sun Will Turn From Giant to Dwarf 


Finally, when all its hydrogen has been converted 
to helium, the sun will cool and shrink, ultimately 
becoming a white dwarf no bigger than the earth but 
‘weighing several tons per cubic inch. 

‘Not all stars reach this peaceful demise. Stars much 
‘more massive than the sun end their evolution in a 
‘catastrophic explosion which fills vast regions of space 
with debris. Eventually this material recondenses into 
new stars. Our sun is such a second-generation sta 
and man on earth is made of secondhand atoms left 
‘over from astarthat exploded before the sun was bom. 

We know this because the sun contains an excess 
of heavy elements, such as iron, that could not have 
‘been producedby thesimplenuclear burning of hydro- 
gen, the primeval material of the universe. 

‘Meanwhile, the sun is our bridge to the stars. It is 
the only star whose surface and atmosphere we cin 
study in fine detail, and it typifies the great majority 
of stars in the Milky Way. In its spectacular flare out- 
bursts, we can observe the interaction of hot gases, 
intense magnetic fields, and shock waves under con- 
ditions man cannot simulate in his laboratories, 

But we stand today on the threshold of exciting new 
knowledge. Rockets and satellites will probe ever 
deeper toward the zones ofintense solar activity. With 
such magnificent new tools to observe the sun, the 
coming years should bring a revolution in our under 
standing of earth’s bright and awesome companion 
in the heavens—and the myriad greater and lesser 
stars beyond. THE END 


FACE SQUEEZED by the bending of light 
rays in the thicker atmosphere near the 
horizon, a setting sun glows red and yellow. 
Scattering by air molecules filters out 

other hues. Kitt Peak National Obsercatory 
solar telescope. 


captured this image 


Ones 


IGH ON THE SLOPES of §,271-fo0t 
Hualalsi, third loitiest mountain on 
the island of Hawaii, our jeep rocketed 


along like a bucking bronco. The grassy 

houlder-strewn track was barely visible among 

the bushes and low trees We had crossed the 5 
cinder-and:ash cone of the dormant volcano S 
oc Save 


saddle that lies between Hualala) and huge 


Mauna Loa and Mauna Kea, both towering 
Toa thin 13/00 for, the Nen es 


‘The January sun shone warmly as we 


jounced past a fine stand of native gra We 5 
trunked koa trees. Sudderily Dave Woodside O ld 


the thin wck-uck calls. Five nene (nuy-nay, 
as the Hawaiians pronounce it) came flying R 

straight toward us from the koa grove We are S 
clattered a stop and scrambled out. The 
geese flew easily and gently over our head: 
20 feet up, then landed on a nearby hillside, Goose 
‘Three of them crowded together on a single 

boulder, as if to get a better look at us. 

David H. Woodside, head of the Wildlife 
Branch, State Division of Fish and Game in 
Honolulu, has seen more of the world’s rarest 
goose in its limited wild habitat than any Photography: hy 
other observer. For 12 years he has climbed JERRY CHONG: 
the lava fields of Hawaii and Maui, the only 
‘two islands where the nene has ever occurred 
in nature, seeki races of this once-vanishing 
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Secretary, Smithyooian fnstitution 


AND ALENT, nene geexe of Hawaii perch 


atop jaxged lava. Slaughtered for food, the 


Note 


seine the 


species neared extinction half a century « 


fs joint British-Amerivan effort ie rent 


wild habitat with birds rained in captivity 


yay a 


Saving the Nene, World's Rarest Goose 
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When we called on Mr. Shipman last Janu 


ary in Fi 


1 was 


vider 
aid, 


sy 


land. The mu 


ilo, he recalled the fail 
ced when they 
il bird, but 


wasted those 


Seismic Sea Wave Drowns Bure Flock 


In the 
Island of 
populati 


1930 
f Hawai 


this time full-grown birds flew away from Mr 
Shipman’s estate a 


On April 1, 1946, a tsunami, or great wave 
truck Kea, and most of M 


as Kila 


te drowned. Of 43 in hi 
Weel These he moved to 
eh not far from Kil 


Jf. Shipman’s 
is Hock, onl; 
Ainahis, an 
auea Crater 
Amel here we 


1 pock the jungle Some have heen 


since prehistoric time: 
wea Iki and Kilauea, hav 


Rugged island habitat: nly un two of the 

Hawaiian lands has the nene ever li 

the wil In 1957 ¢on 

Liewan proect 
ound on Hawai. Here 


ne prinepal hres 
tbe island 


igh March 


hidden in Mpa, 3 
tehed th liye lava 
fledlings ean fy, families move to neat 
feeditye grounds, The nent population was 
judged extinct on Maui in the 1950's. Mors 
than 120 geese raised in captivity have im 
ated sce 1962 to Maas Haleakala Ni 
lusive birds have yet 


rl cries of 25,000 filled the ski 


Quakes and quivers still shake the earth, 
ne occurred early this year—but in the forest 


Ainahou the only sound fs the deip of rain 
tops off the trees, the soughing of wid in 
he twisted branches, and spurts of tinkling 
notes from little darting Hawaiian birds; the 
een amakihi, the raspberry apapane, and 
the vermilion-and-black iiwi And, of course 
at Mr, Shipman's the rarest spund of all the 
under-the-breath, 
moun of the nene 
After seving our firs 
Here on an open, de 


five nene on Halal 
flown to the saddle 
ertlike plateau of red 


we bumped ou 


luva einders, wesaw an ancient shrine, Abu 
umi Heiau, & 
ders We had stopped to examine the massive 
structure when Mary gasped, “Look! There 


edings in Wild Lift Hopes 


mbled wall of racks and boul 


Br 


ough, a pair of nene, the tall gander 
around the pukiawe bush 
meiae) with its white, pink 
The pair climbed over the 


(Styphe 
and red berri 
vulders, serambling up to a greater heig 

perhaps to get a better look at us 

We stalked them for nearly hundred yards 

we they: took wing, With 

tion we saw that these: we 


ids—wild-bred nene on part of the 
estral range 

To Dave Woodside, Mary, and me, this 
wikl-bred pair was a moving syn 
‘uf program that had ab: 


ther champions of the nene ( 


pol of the 


and almost 
two decides 
Tn a 1446 visit to Honolulu, I had met Mr 


lent of the Torritori 


Board of Conunissioners of Agriculture and 
Forestry, and Mr. Vernon E, Brock, Director 


No man hay done more to save 
int rancher Herbert C. Shipman. who be 


eat raising the rane geese in 1918 at hi 
country home, Keaau, near Hilo, Hawai 
Thougha seiamicaen wave in 1046 drowned 


most of his nene, Mr. Sh 


rman saved 


enough to replenish his flock 


of the Board's Divisi 
Mr. Lennos and M 


Fish and Game 
k were keen 10 r 


U.N. and Britain Join In 


Instead, plans continued to devel 


40 placed the nene 
hhreatened bird speci 
Then, in 1950, Peter Scott, Honorar: 


yack across the 
Litehtield, Ce 
necticut, From this beginning we have so far 
25 nene, the only breeding stock oa the 
North American mainland, 


pair prart-way home 


28 Wild Geese Spark Revival 


Meanwhile 
still of sre 


the plight of the wild birds was 
concern, While T wus visiting 
Pohakuloa in 1954, Dave Woodside told me, 
‘You know, it's been 12 years since any real 
flock of nene has been sighterl 
We shook our heads, worrying, “IF the wild 
flock is really gone, I don't know that thecayy 
tive rearing program can work.” Dave said. 
In July, 1955, Dave dispelled his own doubt 
sand dismay. He sighted 
flock and spent 17 rapt hours observing then 


S birds in a single 


If there could be an unknown flock of that 
ize, the nene might indeed survive 
The news encouraged interest in the birds 


An unofficial nene committee was formed in 
Honolulu, and efforu 
ranch owner= af the 


tin, ehelt my 


of Fis and Came’ 


merits tender ente 
Pohick 


lune! of Hawaii is called, in setting asiee land 
for « nene park. Levislation for u restoration 
survey was intmaduced. In 1958 the. U.S. 


Bureau of Sport Fisheries and Wildlife ap. 
And the nene was officially designated the 
lerritorial—now the state—bird of Hawatl 

The previous year Prof. William H. Elder, 
working with Dave Woodsideand Ab Fat Lee 
(below, present caretaker of nene at Poba- 
kuloa, had discovered the long-sought prin 
cipal nesting ground. They also found that a 


proved a Federal grant for a five-year pie 


bbig lock—now perhaps well aver 50—leave: 
the nesting area to low from June to carly 
September in the sadldle between Mauna 


and] Mauna Kea, at tim ver Route 


ving 
20 where it winds up from Hila. This sum: 
mering area 
wintering range for migrate 
The nesting season may run from Octobet 
through March. Pair by 
the higherslopes te seck out invlividital 
ancestral patches of meadow, called &ipukus, 
lands in the deserts of lav 


responds Wo) nunbreedine 


the nene fe 


wesler Ab Pat Lee at the Siate 


ation. Tf present progratns continue for 


After February, danger surrounds the nene 
until late May. This is the fightless period for 
the young, and the moltingtime for the udlts 
Bat the little kipukas are about the safest 
place the geese can go. There is plenty of food: 
xrasses, succulent herbs, and various berries 
Hete predators are seldom found—the mon- 
goose, wild dow and eat, and the wild pig The 
rare Hawalian hawk occurs, but itis 3 wan 
ishing native species and hardly a menace. 

Last January we spent asunny day clamber 
ing over some of the most jassged terrain this 
side of the moon. High on Mauna Loa,above 
6,000 feet, Hes a long eastward-stretching 
ridge of ad, tortured, friable brown lava that 
Iooks like giant shredded wheat, Over this we 
Lillipatians strugated, one foot at a time, fear 
ful of dashingourselvesinto werevice al every 
step. Boulders disintegrated, flaked aff, or 
turned underfoot. Here and there, balf a mile 
‘or more apart, were kipukas around which 
the lava had ower, leaving these smoother, 
older, sheub-covered lava patches intact as 
possible nene feevling and nesting sites 

On the wildest, bleakest stretches we found 
te more nene, including a female with a 
featherless bod pateh—a sign of recent 
nesting. Because this is the most secure home 
of the nene, the state so far has released more 
than 170 birds here to join their wild kin, now 

‘obably numbering: mare than 50 


‘To Nene Haven on) a Mule 


Leaving the Big Island, Mary and I flew 
over to nearby Maui. The island has only 
about 20 dquare miles of ene habitat in andl 
‘around the crater of 10,000-foot dormant 
Haleakala, compared to the 690 square miles 
ff such habitat on Hawaii. Maui was known 
former home of nene, and it was here that 
four combined releases of English, Hawaiian, 
and my own Connecticut-reared geese were 
smusde in 1962, 1903, 1964, anel 1968, 
Ninety-three birds came from the Wild- 
fowl Trust, 26 from the Hawaiian nene proj- 
ect, and I sent seven. As many as 40 have 
since been seen in the crater area at one time: 
The release area on Maui is deep in Ha- 
Jeakult crater, 1,800 feet below the irregular 
rim. We rode down the steep trail on mules 
and horses with Jimmy Lindsay of the Na- 
ional Prark Service in the lead; then came 
photographer Jerry Chong, Mary and, and 
Joe Medeiros, state wildlife biologist on Maui 
‘As we wound down the trail, hardly daring to 
look 1,800 feet down, Joe was singing "Hello, 


54 National Geographic, 


‘ovember, 1965 


Dolly!" into the wind, wisps of cloud swept 
Up ever the crater lip, and my mule keyit stop 
ping to kick me in a perfunctory, protesting 
manner on my left foot 

“Mary,” I said, “this looks like the worst 
wild goose chase we've ever been on," 

Five hours later we reached the farthest 
comer of the erater. beyond the bare slopes of 
redelish-brown ash und cinders. Here grew a 
cluster of old trees: ohia (Metrosideras col- 
lina) with their beautiful fuzzy red flawers, 
sane kolea (Suttonia lessertiana), a dye tree 
used by’ the Hawaiians to color Lapa eloth, 
‘The place is called Paliku and has a cabin 
for visitors to the national park. 

War Against Extinetion Appears Won 

in an adjacent tush mestlow of grass and 
gosmore, a favorite nene ocd which looks like 
dandelion, we saw the fenced-in release pen 
‘where nen are placed to feed and grow: ac- 
customed to their surroundings Later they 
replace their plucked flight feathers and fly 
aff into the vast reaches of the mountain—to 
breed and nest, we hope 

The four releases have all been made in 
midsummer, so that by Ottober most of the 
birds are making short exploratory: fights 
from the one-acre pen, Each year crated birds 
have been brought in by suck animale or on 
the backs of park naturalists, rangers, fish 
and game men, or Boy Sevats (pages 748-9) 

On July 30, 1963, and again on July 28, 
1964, when the weary party had finally strax- 
wed across the miles of crater to verdant Pie 
liky, there on the boulders, peering-at the new 
arrivals, were nene of the year before. They, 
too, had just arrived, how and by what al- 
chemy no one knew. In all, 9 were sighted in 
1963 and 13 in 1964. 

Each year it hus been this witys Old nene 
arrive to greet the new, to perch on the boul- 
ders, finally to fly into the pens to peck the 
newcomers gently and gable before settling 
down on the lish grass. Four were on hand to 
‘welcome this year’s party last August 9, 

‘Thanks to the dedication of afew men, no- 
tably Herbert Shipman, Peter Seott, and Ha 
waii’s conservation officials, there are today 
‘more than 500 nene in the world. Fifteen years 
‘ago there were fewer than $0, It sno small 
triumph to pull a species back from the brink, 
tosave the habitat,and then tobreed thenum- 
thers to replenish that habitat. In such achieve~ 
‘ments, man turns the tables on the relentless 
foes whichhehimself so ofien has unleashed, 
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26-day cruises 
40-day voyages 
Long-as-you-like itineraries 


SIRJULIAN HUXLEY praises AANIIMAIS 


WORLD'S LEADING WILDLIFE MAGAZINE 


St Jatin Mate, ermine ky 


The Point 


The point is reality. The reality of all the I 
celunes ol histay tuat akes hell tel. he 
‘up, i Williunsbusg, to an enchanting hiven af out o 


ethe m 
Sea 


They add 
ial past where the 
eighteenth century lives on, Wher you erme, enjoy a gracints stay at the 
J Williomsbune tr, Williaasburg Lage, or The Motor House, And look tor 

sual, fascinating Little things ike tis old newel posta « gute al yesterday. 


foere ak eptatoe for eNteren 


Finally, Perfected 
Color Television. 


Its as easy totuneas 
black and white. 


GENERAL @@ ELECTRIC 


; No slide 
WE'LL SELLYOU | FRR xa rete 


IQA ever looked 
RAT lke this 


[A splendid Rand McNally map of the Paciic 
to keep you on course. 


A trip planner to help plot main routes ard 
regional side trips, 


AA currency convertor that makes American 


foliar and sense out of mysterious Shows 100 slides non-stop 
foreign money, with new circular tray: 
Booklets detailing what 10 eat, what to pack Takes regular trays, (oo, 
nd what fo buy where Cah even shaw up to 
Pacific Species 40 slides automatically 
Sesto 00, plus tips Without a tray. 

Ww brochures, ‘Shows 35mm slides, Super 
Slides, and slides from 
instant cartridge cameras 
No other projector, at 
any price, does 50 much, 
‘so Well, 
From less than 55, 
Deluxe Rotomatic™ 
Slide Projector shown, 
less than $113, 


25—count ‘om —25 ham 
‘ane on each county in 


KONG. INDIA. iN 
MACAU, MALAY 
NEW ZEALAND. = 
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HAWAIL VISITORS BUREAU 


HAR OME Ria OE ALO ie OFF oF MIEN DMSO A Be Si Ore ice EK SBA Ed ee 
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CITEMENT— 
packed 
er 


Come where the 
elephants. giraffes. 
klipspringers. and 
tsessebes play. 


There’s no other 
playground like it. 


Nop on a Rowing 707 Steatojet und Wold your 
Iweath, You'ee a sour way Wo the leatess 
ceitement af $0 

Tin, the thine 


Whom sun've had your fill af jungle life, 
Ia for Dushan- Pop soursell down on a 
(Or take in the scenic beauty of 


ile land tough heer 
who know it best 
Talk tw» your Travel Agent. Ell tall you 
the price af a super South Atiean ¥weation 
anid your family. I much Jee than 
inks And moce fun than you ever thought. 
write ta Dept. NG2. SAA/SAR in New 
York for more detailed infermation and 
Wochures 


SOUTH. ‘AFRICAN aunways 


Would you like to see India? Which India? 


tly ine fein Wut Nor ahold 
wiley wid yon to find betel 


1 eumprigaing for 
fromthe ack of horse 


1000 


$]00 
aoe 


NEW! 
Combination Tissue Dispenser 


Ride up and 
down stairs 


and Litter Basket for your car! 


inet won tp 


DOven ESCA 


How come Metropolitan Life treats 
you like its only customer - 
when it insures 45 million people ? 


care that today they number over 
45,000,000 people. People in every, 
walk of life. More people than 
are insured by any other company 
inthe world. 

It was precisely to meet your 
individual needs that Metropolitan 


aati = 
+= = 


yy 


Tr ee Te | 


developed the Family Security 
Check-Up. This free, written 
analysis pinpoints your family’s 
situation today and projects the 


Ask for it. There’s no obligation 
.-except to those you love. 

More choose Metropolitan Life 

millions more than any other company 


-—<-Seee 
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mmistakably yet unmistakably Contir 


in 
QW Lincoln Continer 


Py Zz. 


Having trouble with 
weight control? 


The Special K Breakfast is for you. Only 240 calories. 
Good in protein. 99% fat-free. Tastes fine, day after day. 


lon Story of 


Only Magnavox gives you Magna-Color with Astro-Sonic Stereo 
—the greatest advancements in home entertainment 


MAGNA-COLOR, the newest development in tel- TOTAL REMOTE CONTROL lets you select chan- 
evision gives you all these exeluvive benefits that nels, change records, and perform other control 
eit the finest | Beil jons—without leaving your chair! 
est, most Vivid natural color ever, Automatic  ASTRO-SONIC STEREO flawlessly re-creates the 
Color eliminates the critical tuning which fre- most beautiful music you have ever heard 
quently distorts pictures, keeps exacting colors gives you superb high fidelity on TV as well as 
stant. Chromatone adds new dimension and on stereo FM/AM radio and records. So revo- 
depth to color, warm beauty to otherwise drab lutionary, itis ten times more efficient than tube 
black and white pictures. Quick Pictures flash on sets, So reliable, servive is guaranteed for one 
in just seconds, year, parts for five years 


Color for the bright- fun, 


ne Sele from Wise variety of ga ty a 


ovis . eg the magnifi 


‘270 Park Ave., New York 17, NY. 


“The system’ It has an 
interchangeable everything. 


25 fod tt ae Dent: 
arr dee Chub stay 


RELAX...RIDE A 


The new one-of-a-kind car...engineered by Oldsmobile! 


Loads any standard 35mm film cartridge in under 74 seconds 


Bells Howell 
‘Canon 


KEEP GEOGRAPHICS NEAT, 


CLEAN... HANDY AS BOOKS 


IF YOU CHANGE YOUR ADDRESS 


NEW ApoReEss: 


He'll prize a Taylor gift! 


= No other cruise experience can 


give you the grace and charm of the 


SOUTH SEAS 


You sail through these golden latitudes as though 
surrounded by the beauties of a great lagoon, 
Here life has retained all its vividness, its Friendly 
warmth and its color, for this is-a world slow to 


quick to smile 
e their discovery, these was and bask- 


change bu 


Ever sin 
ing islands have captured the world’s imagination 
and Matson’s cruise through them takes you to fen 
of the world's mast enchanting parts of call. The 
gracious liners, MARIPOSA and MONTEREY— 
exclusively First Class—have been especially de- 
ed for this, the fairest weather route in all the 
World. Both ships are completely air-conditioned 
and gyro-stabilized. Ship interiors emphasize 
quiet elegance and Polynesian charm, Staterooms 


are spacious and décorated for eye-pleasing liva: 
bility. Each has a private bath. 

For 42 days all of Matson’s superlatives insure 
your pleasure and comfort. The cuisine is delec~ 
table. The wine list bears proud vintages. The 
service is delightfully perceptive. A limited pas- 


senger list assures pleasant companionships with 
opportunity for privacy when you wish. There 
is room for play... time for entertainment... re 
laxation takes almost any form you wish. 

Only Matson offers this eruise experience 
with pleasures of such dimension. Sailings every 
three weeks from San Francisco and Lor An. 
geles, To select your stateroom and sailing date 
soe your trayel agent or write Matson Lines, 
215 Market St., San Francisco, California 94108. 


Well give your 
holiday a foreign 
flavor (just north 
of the border)! 


He'll prize a Taylor gift! 


BIRDS— FLOW 
ALSO Old Cana 
K 


mI ite 
GRAY STAMP COMPANY 


Dept. NS — Toronto, Canada 


Hate Cameras ?| 
Love Pictures ?| 


$ PARKER 


Don’t miss the famous 
Japan Air Lines 


“WELCOME 
ABOARD” 


from 
Noriko in 
California 


from Fumiko 
in Hong Kor 


from Shoko 
in London 


| He'll prize a Taylor gift! 


CHOICE OF WORLD CHAMPIONS 


Keller Shatis 


CF FH SB 
CHICAGO ROLLER SKATE co. 


4430 West Lake Street = 19 24, hina 


When you put your adventures on film 


6 MERC COURTESY CAR FOR SPECIAL GUESTS AT PME NOLES, SOUTEN Ps, Wc 


Makes uphill seem like downhill | Mercury for 1966 


in the Lincoin Continental tradition 


Airequipt projectors are 
among the world’s finest. 
Bul put in a dirty, scratched 
slide and you'll see a 

dirty, scratched picture. 


a 


He'll prize a ‘Taylor gift ! 


from $39.95), and y 
yyatematie approach to 
tection and peo} 

auble; they 


p Enjoy 9 Sunny 
MCCOY Case 
the Price of 1 


AIREQUIPT 


Sprite, Festival Avvinlura & Aulostic 


We thought we'd seen everything. 
Then we saw Punta del Este. 
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Mi 
PAN AM + PANAGRA 


ot 


Honeywell 
PHOTOGRAPHIC 


Are all travelers checks alike? 


ml. And these tests 


you should use 
National City Travelers Checks 


Cost of this 
safety for your money ‘cent per dollar 
Ask for them by name at your bank. 


First National City Travelers Checks are~Better Than Mone 


Q:1 
MOVIE-LIGHT 
YOUR CUE FoR EASY tNoOOR MoviES 


WITH THE NEW SUPER & NOVIE CAMERAS 


at dene or write fr Catalog 6 
SMITH-VICTOR CORP. 
Gait, tian 4018 

ss 


mn rae HO 


THE FUN WAY TO TRAVEL 


wie for fee booklet "World At Your Doorstep” 


STREAM INC 


Get porsanal’ 335 Santa. Give 


personas Zecbeiots 


In the dark 
when It comes 
to projection 
screens? 


trom $4.50 to $850. 


DA-LITE. * 


OA-LITE SCREEN C0.. INC, WARSAW, INOIAML 


ENERAL ELECIRIG GAS O12 


General Electric hi nutomatic sling tne. the-one 
you can use anywher irgeable..light...easy 
to hold. And the hollow ground, perfectly matched stainless ste! 
blades slice everything evenly, quickly-expertiy. All you do is guide it! 


GENERAL 3 ELECTRIC 


